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LUMPY SKIN a National Menace 


lEiEilER 

GRENADE DDT kills and 
goes on killing, its pro- 
perties last for months. 
When spraying use a 
coarse spray at a distance 
of a few inches. Spray 
until a wet (almost run- 
ning) deposit has been 
made, this will give you a 
maiximum residual deposit 
of DDT— a maximum pro- 
tection. XTse GRENADE 
“V" EMULSIFYING 
LIQUID (30 p.c. DDT) 
diluted with 5 parts of 
water for livestock and 
for outbuildings. 

GRENADE DDT 

is laboratory controlled 
from raw material to the 
finished product. It is 
made at the largest DDT 
plant in Africa. Study 
the following prices of 
GRENADE DDT INSECTI- 
CIDES “ there are none 
better anywhere. 


In_ view' of the general ignorance concerning 
this disease we can only repeat the advice 
of Dr. Cooper, the Senior Government 
Veterinary Officer, to “limit the movement of 
stock” ^and to “spray them with DDT.” Far- 
mers in the Paarl-Weilington district and 
other areas claim too that the extensive use 
of DDT has cut down the spread of Lumpy 
Skin Disease, In addition to spraying the 
cattle it is, in our opinion, advisable to spray 
all outbuildings, byres, milking sheds, etc., 
and in this W’ay it may be possible to elimi- 
nate the pest before it attacks. This general 
spraying can do nothing but good, for 
GEENxiDE DDT is deadly to a host of pests 
of cattle, including stable flies, hornflies, 
blowflies, tsetse flies, screw flies, etc. 
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Livestock. 

4 gallon drums ... 90/- each 
I gallon drums ... 24/- each 


The following Grenade DDT agricultural insecticides are also available:— 
Farmers' Spray (5 p.c. DDT) for General Spraying in 1 and 4 gallon drums. 
Agricultural Pow'der (5 p.c. DDT) for Livestock; 21 p.c. DDT for soil and 
plant pests, both in 501b bags. 
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NOTICE. 


HORSESICKNESS INOCULATIOIs . 


HorseSickaess Inoculation, Yaccine for the inoculation of 
horses and iiiules of auy age against hoi'sesickness will be is.siied 
from now onwards until the end of November at a cost of 6s. per 
close, post free. • 

Immiiiiity dees not reach its height luitii some moiiths after 
inoculation, and owners are- therefore urged not to defer i.nocula- 
tion until the end of the season. 

The vaccine must be used within seven (7) days of its despatch 
from the Laboratory, and will be issued direct to applicants, who 
will be required to do or arrange for the inoculation themselves. 

Directions for use will be supplied with the vaccine. 

■Applications, ■ in' writing, and enclosing the cash ' remittance, 
-should, be made, to The Director of Veterinary Research, P.O. 
Bpx 657, Salisbury. ... 

Orders will be dealt with strictly in rotation and according 
■ to-the supplies which may be .available , at the time. 

Applications , will- neither he acknowledged nor considered 
..unless', they are acco,mpanied' by eash-(6-s. per dose) and received 
by ' the ' SOth Noi^ember. 

Horsesickness Vaccine. ,, 

- Price : 6s-. - |)er 'dose. 

Closing date for app’iications : 30th .Koveiiiber. 

■ Inoculate now. 

Use within one week .of its issue. 


,-o7,013-~l 
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FOR SALE. 


SEED POTATOES, OATS AHD SWEET POTATO OUTTIHOS, 
Second from Imported Up-to-date Grain at Inyanga and 
Gwebi Farms. 


S.E.S. SEED OATS. 


SWEET POTATO VARIETIES 
Delivery early January. 


PIGS. 

Bookings taken for Pedigree Large White Pigs. 


Prices on application to the Chief Agriculturist, Department of 
Agriculture, P,0. Box 387, Salisbury. 
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Editorial 


Notes and Comments 


EKTIREMENT OF MR. 0. L. EOBERTSOE, O.B.E., SECRE- 
TARY, DEPARTMENT OF AGRICULTITRE & LANDS. 

On the 15th February the staff of the Division of Agriculture 
and Lands bid an official farewell to Mr. C. L. Eobertsoii, O.B.E., 
the retiring Secretary of Agriculture and Lands. 

Warm tributes to his work were paid by the Hon. P. B. 
Fletcher, Minister of Agriculture, Capt. the Hon. F. E. Harris, 
former Minister of Agriculture, and Dr. E. Romyn, the new Secre- 
tary, Department of Agriculture and Lands. 

Mr. Robertson first joined the Service in 1914 as Assistant 
Agricultural Engineer. After some two years, he proceeded on 
active service with the Royal Engineers and served in Mesopotamia 
and India. 

When he retuinied in 1920 he was appointed Hydrographic 
Engineer, whose duties included that of Meteorologist. In the 
meanwhile the Irrigation Branch continued to expand, and in 1934 
he took charge of it. In 1942 the Irrigation Branch became a De- 
partment and he was a|)pointed Director of Irrigation. While 
with the Irrigatioir Department, Mr. Robertson was responsible 
for a number of major projects, such as the IJmshandige and 
Umgusa Dams, and was also largely responsible for the Water Act, 
which is considered a model of its kind. 

During most of this time he was closely associated with the 
organisation of the Public Service. He served on the Executive of 
the Protec. For many years he was a member of the Public Ser- 
vices Board, and for a period acted as Chairman of the Board. 

He was appointed Secretary for Agriculture and Lands in 1943. 
He retired officially on the 14th January last, but has since then 
been called upon to assist the Colony in a number of fields:— 
Electricity Supply Commission, Sugar Board, and now Chairman, 
of the National Drought Committee. 

Seldom has the Head of a Division been held in such general 
esteem and affection as C. L. Robertson by his Departxnent, the 
farmers and the general business community. In tliis respect one 
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must inention also Mrs. C. L. Robertson, who worked imtiriiigly 
in the same fields from the feminine side, and during the latter 
war years headed the very extensive war effort of the women 
associated with the Department. 

We wish him every happiness in his retirement from this post 
and all good wishes in his new appointment as Chairman of the 
National Drought Committee. 

PEA VINE EESIDUE: VALUABLE STOCK FEED. 

America has long recognised the high feeding value of pea vine 
residue (the remains of green pea vines which have passed through 
a vining machine). This residue consists of vines and empty pods, 
or, in the case of frosted croi3s unfit for canning, vines and full 
pods. It is a valuable feed for all types of stock-milking cattle, 
beef cattle calves, breeding ewes, fattening lambs, horses, pigs 
and poultry. In New South Wales, also, an increasing number of 
farmers are appreciating its value. 

The pea vine residue contains 12% protein (lucerne contains 
16%) and it is high in Vitamin A, Calcium and Riboflavin 
(essential for higb liatchability in poultry). 

Silage made from the material should be fed immediately ^after 
milking rather than before in case of tainting the milk. About 
3 lbs. of this silage is equivalent to 1 lb. lucerne hay. 

In New South Wales there are five methods of handling the 
residue, i.e., Stock Silage, Pit Silage, Tub Silage, Green Peed, and 
Loose or Baled Hay. It is believed that Dehydration could no 
doubt be used successfully on a limited scale. 

A chemical analysis of three samples of hay are as follows : — 


Moisture % Protein % 

From the Viner 9.2 9.5 

From hand-picked Vines 9.1 10.4 

From frosted Vines 8.8 12.4 

Lucerne 10.0 15.0 

The following is an analysis of poultry foods in leaf meal form— 

Protein ■% Crude Fibre % 

Lucerne 20.2 24.8 

Pea Vine 17.2 16.5 

Turnip ■ '26.2 7.6 


— (“N.S.W. Agricultural Gazette,'" October, 1946.) 

USE OE UROWTH-FROMOTING- SUBSTANCES FOR WEED 
CONTROL IN SPORTS TURF. 

Experiments carried out in the autumn of 1946 by the Board of 
Greenkeeping Research, St. Ives Research Station, Bingley with 
^*Methoxone" and “2 : 4D"" on well-established perennial weeds in 
a turf sward gave such promising results that it would/appear that 
the use of these two substances will open up quite a new approach 
to turf weed problem. . ,y" , ■ 
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A replicated random block technique was used for the experi- 
ments. New experiments were commenced at frequent intervals 
throughout the year and different rates and methods of application 
were emiDloyed. Large-scale trials were done with ‘‘Methoxoiie/^ 
but unfortunately lack of adequate supplies of ‘‘2 : prevented 

large-scale trials with this substance. 

It was found that the application of ^^Methoxone” at the rate 
of 6 lbs. per acre, as spray or p)owder, afforded practically complete 
control of common turf weeds, e.g-, broad-leaved plantain 
{Flantago major), ribwort plantain (P. lanceolata), buck's horn 
plantain or starweed (P. coronopuF), self heal {Frunella vulgaris), 
creeping butter-cup {Fanunctdens repe7is), and cat^s ear 
(Jlypoclioeris 7'adicata), 

When application of ^^Methoxone” was preceded by a dressing 
of nitrogenous fertiliser, e.g., sulphate of ammonia, then control 
was speedier and also the filling in of the grass after the weeds 
was encouraged. 

A summary of results obtained from an ex|3eriment on a cricket 
ground is given in the following table: — 


Treatment. 

Percentage Area 
covered by “main 
weeds.” 

i 

control. 
Per cent. 

Before 

Treat- 

ment. 

After 

Treat- 

ment. 

Control 

25.8 

26.2 

— 

6lbs. ^'Methoxone’’ per acre as spray 

25.8 

2.6 

— 

6lbs. ^'Methoxone’’ per acre as powder 

33.5 

5.6 

83.3 

6lbs, ‘‘2 : 4D'^ per acre as spray 

43.0 

3.4 

92.1 

6lbs. ^^2 : 4D’' per acre as powder 

35.2 

0.7 

98.0 


Effective control was measured six weeks after treatment. The 
plots were given a pre-application of nitro chalk seven days in 
advance of the '"Methoxone.’^ The mam weeds were Daisy (Beilis 
pereunis), Dandelion (Taraxamim sp.). Clover (Trifolium repens), 
Plantain (broad-leaved and rib-wort) and selfheal. 

Heavy rain falling after application <of ^'Methoxone^^ or 
"'2 : 4D” is likely to nullify its effects. 

Experiments show some differences between the two chemicuils 
as regards persistency and in their effects on germination and 
growth of grass seeds. — ^Nature, Vol 23, 1946.) 

BEOOM CORE MILLET— DAEaSB IH aEAEIETCS^. 

A note appears in the New Zealand ^^Journal of Agriculture/^ 
September, 1946, warning farmers who wish to sow millet for gTM* 
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ing to be sure they buy the seed of the Japanese millet {E chmochloa 
crus galli) and not the seed of the broom corn millet (Pantctivi 
rniliaciiim), which is usually sold only for bird seed and should on 
no account be sown for grazing. 

In New Zealand sheep often contract facial eczema in the 
autumn when grazing on pastures, and in order to find a crop on 
which a large number of sheep could be grazed safely during this 
period, a series of crops were grown on the New Zealand Depart- 
ment of Agriculture’s farm in the Gisborne district. It was found 
that Japanese millet wms successful. A neighbouring farmer, 
unable to get Japanese millet, planted broom corn millet and grew 
wdiat appeared to be a valuable stand of green fodder. On February 
4th, when the millet was 8 ins. to 1 ft. high, 500 lambs were turned 
on to the crop. By February 8th a large number had symptoms 
similar to facial eczema, which eventually resulted in the death of 
100, Experiments showmd that the crop remained toxic up to the 
seeding stage. 

The broom corn millet wms found to remain toxic after drying. 
The leaves ivere to be tested for the toxic principle. 

FEUIT SETTING -SPRAYS FOR TOMATOES. 

In the Journal of the Ministry of Agriculture for September, 
1946, an interesting account is given of exioerinients carried out 
with beta naphthoxy-acetic acid (BNOA),in connection with fruit 
setting. 

It was found that at concentrations of 40 to 60 parts per 
niiliion no damage wms done to the plant and that as a result of 
the spray, well filled, good quality fruits were produced. 

When testing out these new compounds the natural pollination 
of the flower is checked removing the stamens and cutting 
the style before flower bud opens. The compound is then mixed 
with lanolin to form a paste and is smeared over the ovary. The 
fruit which develops will be seedless. On a commercial scale the 
substance is made up to necessary strength and sprayed on the 
open flower. 

Spraying is best carried out from two days before the bud 
opens to, three w-eeks after- petal fail and one spray should be 
''su,fii,eient. This treatment with a growth substance is merely an 
emergency measure when natural pollination is insufficient. 

■ Most members of the tomato family and cucumber family 
-respond to BNOA treatment.' 

Good results have also been obtained with strawberries, 
■raspberries "and 'blackberries.-: No. substitute for natural pollina- 
'tion has bee,n found for apples, pears, cherries, plums and peaches. 

■-.^ , It js„ also" interesting to-' note that this treatment . does not 
:ap-p-,recia,bly "uffect -, acidity, vitam-in content, quality or flavour of 
.'■'vhe fruit. ' . , , 
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The Boltt Dairy Boiler. 


{.DEFECTS IN CONSTEUCTION) 


By the DAIEY BRANCH. 


When the details of the Boltt dairy boiler were first published 
in the “Rhodesia Agricultural Journal” and later in bulletin form, 
no mention was made of the method to be employed in secairing 
the boiler tubes inside the petrol drum. 

This type of boiler is becoming very popular amongst dairy 
farmers, and, where it has been constructed on the right lines, is 
giving entire satisfaction. 

However, a small number of these boilers have been sent to 
^Salisbury, after only a month or two’s use, in such a bad state of 
repair that it is feared unless some mention is made of how the 
tubes are to be fitted, this type of sterilising combination may lose 
its reputation and probably disappear from use. 

All the boilers referred to above were defective on account of 
the tubes being brazed and not welded into position. Brass ex- 
pands far more rapidly than the steel from which the petrol drum 
is made. Hence, under the extreme heat conditions encountered 
in the boiler, the brass expands to such an extent as to tear the 
sides of the drum away from the tubes, thus causing leaks. 

The secret, if there is a secret, lies in the fact that the tubes in 
this boiler should be welded with mild steel rods and not|bi'ass. 

Mild steel expands under conditions of heat at the same rate 
as the drum, so that the risk of the drum and tubes parting is 
avoided. 

There is nothing wrong with the design of the Boltt Dairy 
Boiler. It is efficient, reasonably cheap to operate, and, as the 
original made by Mr. Boltt is still in daily use, the claim can justly 
be made that it will last several years if it is properly constructedi 

Before having a Boltt boiler built, it is advisable to study care- 
fully the details of construction as outlined in Bulletin 1361, 
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Pitsawing. 


Bv E. J, KELLY EDWAEDS, M.A., Dip. For. (Oxon.), 
Conservator of Forests. 


(Eeprint of Biilietin No. 1190 of 1941, now out of print.) 


At tlie present time when squared timbers are both costly and 
difficult to obtain the ancient but extremely serviceable iiiethocl of 
ripping wood with the pit saw is well worth consideration. 

In the hands of expert sawyers the pit saw can achieve work of 
great accuracy, so that in most cases no re-sawing is required to 
obtain squared timber of the required dimensions, but to those 
who are in possession of mechanically driven circular saws of low 
pcwer the pit saw is very useful in the preliminary breaking down 
of large logs. 

The following article does not pretend to give an exhaustive 
account of pit sawing. Expert pit sawyers have various labour- 
saving devices and “gadgets,^' but the article gives the main 
essentials which will enable even the novice to train two intelligent 
labourers to carry out what is really a very simple and cheap opera- 
tion. If trained pit saw boys are available they should be engaged 
on the best terms possible, as they are worth it. If none are avail- 
able all that is required is a few days’ i^atience to give the necessary 
training. Training should start on a poor quality log, and not on 
the special log which has been held until a suitable opportunity 
presented itself to saw it for a special piece of furniture. 

In brief, pit-sawing requires two operators—guide and sawyer — 
a specially designed rip saw, a pit (or platform) of sufficient depth 
to allow the sawyer to stand comfortably upright, two or three 
transverse movable logs of equal dimensions to carry the log to be 
sawn and wedges or clamps to hold the log in position. 

THE SAW. 

Fig. 1 shows two pit saws with 6 feet blades. The broader top 
portion of the blade carries the handle used by the guide. The 
lower tapered portion is provided with a double grip with a slit to 
envelop part of the blade, to which it is attached either by means 
of a wooden wedge or by a pair of bolts. The grip is readily 
detachable to allow the saw to be taken out of the saw cut. 

.At the present time 'a 7 feet rip saw costs about £4, and apart 
JromYhe .small cost cf a .saw set and files, and, of course, the labour 
employed in digging the pit and operating the saw, this is the sole 
, outlay.; ' ; 

It is highly important that the saw should foe correctly set and 
sharpened before use, and that setting should take place before 
sharpening. .The; saw teeth' should be ''spring set,” i.e., the teeth 
are bent right and left alternately exactly the same amount on both 
sides. The amount of set to be given must be determined by 
practice and will largely depend on the type of wood to be sawn— 
the wider the set, the more ..-exertion required and. the- greater the. 
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“kerf” and waste of wood. If the teeth are set exactly equal on 
both sides the saw may be worked with less set than if the teeth 
are irregular. Generally the set should start from about one-third 
of the way down the tooth and should never start at the root of 
the tooth. 

In sharpening the saw, avoid files with sharp corners ; hold the 
file level and at right angles to the blade so that the tooth is filed 
square across the face. 


THE PIT. 

An average pit (Fig. 2) would be about 10 feet long by 3 feet 
6 inches wide and 5 feet 6 inches in depth, due allowance being 
made for the fact that the log to be sawn will be higher than the 
top of the pit by the amount of the diameter of the transverse 
bearers. 


MARKING THE LOG. 

The log to be sawn is first barked, crosscut at both ends and 
then placed on the transverse bearers in such a position as to obtain 
from it a square or rectangular baulk of greatest dimensions if 
squared timbers are required, or, if planks of a certain thickness 
are wanted, in such a position that the greatest number as wide 
as possible can be obtained. 

The log shown in Fig. 5 was intended to produce Sin. x 2iii, 
material. 

A nursery or mason’s line is now soaked in a mixture of ground 
charcoal and water and is drawn taut along the length of the log 
so as to give one of the lines shown on the log in Fig. 4. The 
tautened line is then pulled up in the middle and released to leave 
the black mark shown. The same line (or a shorter) with a plumb- 
bob attached is then used at both ends to give corresponding marks 
across the cross-cut faces. From these lines the required width of 
the baulk is set off at right angles at both ends, making due allow- 
ance for the kerf of the saw. The plumb is then placed so as to 
fall through the marks so obtained, and the vertical lines are struck 
as before. The two ends are then joined by the charcoal line, which 
is tautened and released to give the second mark shown in Fig. 4. 

The whole log is then turned over through 180 degrees and 
corresponding marks made along the original underside of the log 
by joining up through the vertical lines previously obtained. 

Instead of a plumb-bob a builder’s level can be used for the 
vertical lines, and in the case of a log which is to be sawn to produce 
planks of a given thickness but any width, all the marks are made 
beforehand-' 

SAWING. 

The log is now set firmly on two transverse bearers and is kept 
in position (after ensuring that the vertical marks are truly plumb) 
by means of wedges, as shown in Fig. 3, or longitudinally placed 
poles (Fig. d), or by a series of spikes. The spikes may be made by 
bending over at right angles a bar of iron three feet in length liine 
inches from each end and pointing the ends. One end of the 
■clamping spike is driven .into .Fhe transverse .bearer ^ "and' the other 
into , the log;' Spikes are.^particuiarly usefuI„'.with,\logs .of .small.' 
diameters .or'' 'sa'wnmaterial'of- small dimensions. '.''''''-'G'" 
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The operators then take up their positions as shown in Figs. 5, 

6 and 7 and the first cut is made by a series of short strokes until 
there is a sufficient depth of cut to ensure that the saw is working 
in the correct plane. The functions of the top operator—the guiclc— 
are to raise the saw from the downward stroke, to see that the saw 
works ill one plane and to ensure that it holds to the line. lie 
does not smv nor push down the saw. That is the function of the 
sawyer below who performs the actual ripping stroke. This is a 
stead}' out-down-in pull somewhat reminiscent of the action of a 
man sculling a boat standing and facing the direction nof the 
boat’s progress. The action of the two operators is not a corn 
tinuous up-and-down motion. The guide pulls up the saw an<l 
there is a pause, the sawyer sweeps the saw down, at the sam(‘. 
time following his line on the under-side of the log, and thei’e is 
another pause, followed by the upward and backward pull of the 
guide. The latter often provides himself with a horse-tail switch 
with which he brushes aside the saw-dust, which tends to collect 
and obscure the marked line. This he performs with a neat flick 
ill the momentary pause which follows the downward stroke. 

The cut on the first line proceeds for a few feet, e.g., to the 
guide’s right foot in Fig. 5. The saw is then withdrawn and a fresh 
cut started on the next line until it reaches the same distance as 
the first cut. This operation is repeated until all the cuts have 
reached this length, when, the first cut is continued another stage, 
and so on until all the cuts are near the end of the log, when the 
flitches or planks should be sawn completely through. It is a mis-' 
take to endeavour to turn the log end-for-end, start at tlve other 
end and to try to make the cuts meet in the middle. From time to 
time the front transverse bearer is moved backwards or forwards' 
to ensure that the saw has full play and that the log is being 
supported to the best advantage. 

The log shown in Figs. 3 and 4 was squared on two sides and 
then turned with one square face down as shown in Fig. 5. The 
log was then marked with the charcoal line to give 2-inch widths 
and sawing proceeded as with the original log. 

In sawing logs which are destined to give, say, inch thick 
iiiaterial for furniture, or eiicaiypt logs which are inclined to warp, 
it will be found best to saw to required depth only in the first 
instance and not to edge the planks until they have seasoned. 
Where the completed article is required to have exact dimensions 
allowance should be made for shrinkage and final planing. 

SEASONING. 

It is well in all cases to stack the sawn material for .seasoning. 
The pile may be in an open shed or under outside' shade well 
exposed to the air. The pile should be raised on suitable founda- 
tions at: least a foot above ground level. '‘Stickers” of squared 
material fin. to l-Hii. should be placed at regular intervals of about 
18iiis., wide Fig. 8. Heavy logs or stones should be placed on top of 
the stack to give weight, and the top should be covered with any 
material which .will keep off the rain and sun. 

' Material .such ■ aS', 3in. x'2in., 4|in. x'l|in., etc., ' is best cross- 
piled, i.e., one layer is ’placed on 'the foundations with the plankR 
ISins. apart, .and,, the next layer placed on top 'at right a'liglO'S with 
the same 18in. , intervals, "and so-'.on.: , No ".stickers”' are ■ used. 





•r ; 








Fig. 8.— Inch boards stacked for seasoning. Note foundation log. 
Foundations should be about two feet apart. 
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The Pot Planting of Eucalypts. 


By Major G. E, WAKE, Yigila, Umviikwes. 


[This is a reprint of Bulletin 1085, which is now out of print. — 
Editor.] 


This article refers to eiicalypt planting in the Uiiivukwe dis- 
trict in iiorth-central Mashonaland, the soil being mainly a sandy 
loam, the average rainfall 35 inches and the altitude about 4,800 
feet, roughly the same as >Salisbury. Naturally, the problem of 
eucalypt planting varies according to the rainfall. Though 35 
inches is ample enough if more; or -less evenly distributed through- 
out the year, as in the Eastern Districts, or if it is accompanied 
by ''giiti'’’ or mist during the -dry- period as in the Midlands ; its 
value is greatly decreased when, as in the Umviikwes, it all comes 
down in five months, ending alDiniptly in March or April, and is 
followed by a dry period of six months or more, sometimes with- 
out even a shower. 

When the greater part of this tobacco district was opened up 
in 1925 and 1926, farmers were not long in realising that the country- 
side would be rapidly denuded of timber for fuel purposes, and 
efforts were soon made to plant eucalypts, but the results were 
most disappointing. 

The ‘‘open root’’ system, understood to be entirely successful 
in the Eastern Districts, was employed, but the problem was greatly 
complicated by the necessity of using all the labour on dull or wet 
days for planting out tobacco. Eucalypt planting was put off, and 
if no convenient opportunity occurred, was abandoned. Not much 
planting was done and the ' ‘stands” were usually very poor. 

Some three years ago the Nyasaland pot planting method, as 
opposed to open root planting, was generally adopted. It is no 
exaggeration to say that the area under eucalypts all planted 
during the last three rainy seasons fully equals the area planted 
in the previous ten years. 

It is here necessary to point out. that the method of pricking 
out seedlings in petrol tins cut in half lengthways, as adopted by 
the Government nurseries, is not feasible in this district, for the 
very obvious reason that petrol is now obtained from pumps by 
those farmers living near a store, or is bought in drums to save 
expense. Such petrol or paraffin tins as find their way to a tobacco 
farm are of great value for carrying water to tobacco seed-beds, 
and are kept for this purpose. Nor can boxes be made owing to 
the high cost of timber. Moreover, if tins are used, the soil used 
must be a special mixture df^'^tiftieap dr clay, and great care must 
be, taken when plantin,g se€S3fiEi|*s in the' field, failing' which the 
lateral , roots will be' disturbid and the 'plant 'Eie.-. /"This 'danger is 
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eliminated ivheii pots are used, and no skill is required to obtain a 
perfect stand/’ 

The Nyasaland pot is a cylinder made of ‘‘dagga” as used for 
slop bricks, about 6 inches long with an interior diameter of 2| 
iiiches, and with no bottom. These are burnt sufficiently to be 
handled with ordinary care without breaking. The eucalypt seed- 
lings are pricked out in the pots, which are filled with ordinary 
sandy top soil, and when about six inches high the pots are cracked 
in several places and the eucalj^pt, pot and ail, is planted out in 
the field. The lateral roots work their way through the cracks, aand 
if the latter are large enough, the plant makes a satisfactory growth. 

Some farmers broadcast the seed over the pots when filled with 
soil, and then thin out surplus seedlings. Apart from the obvious 
waste of seed, the writer has found that this method was actually 
longer and more expensive than pricking out, because the labour 
of watering a large area of pots lasted twice as long. Attending 
for half the time to a very small area of seed-bed where thousands 
of seedlings can be grown is not an expensive matter. 

One '‘boy” can prick out hundreds of seedlings in a day, and 
the only care necessary is to avoid exiDosing the roots to the sun. 
To avoid losses in this way, the seedlings are put at once into a can 
of water as soon as pulled from the seed-beds, and then conveyed 
to the pots. 

In order to avoid as much transport as possible, it is advisable 
to have the pot nursery close to or on the site of the proposed 
plantation, provided, of course, that water is available. If the 
plantation is near water, the pots can be taken direct from the 
kiln to the nursery several hundred in one wagon load. When the 
time for planting out comes, they can be taken to the field in a 
wReel-barrow, or carried by hand, whichever is most convenient. 
The Nyasaland method of pot construction is admittedly clumsy 
and wasteful. It necessitates the complete destruction of all the 
pots every season. In addition, there is always the danger of the 
check to the growth of the plant in the field, or its loss, if the pots 
are not suitably cracked and the lateral roots fail to break through. 

The writer, wffio in pre-war days has -watched hundreds of 
geraniums being bedded out, and their pots being used again and 
again, has very successfully used a cone-shaped pot, from which 
the eucalypt is removed without the soil being disturbed, and the 
pot used again. When the seedling is six to eight inches high, it 
becomes sufficiently root-bound to allow of its removal from the 
pot without any soil breaking away. Ordinary sandy loam from a 
vlei is used, and the plant well watered before removal. The sides 
of the pot are gently tapped and the plant is pushed out from the 
■' bottom. 

The size of the cone-shaped pot is 5| inches high, and its in- 
ternal diameter is Sj inches at the top and 2 inches at the base. 
The' pot has no. bottom. ^ 

'The pot mould is,' easily made by 'cutting out' a piece of paper 
,,, the; internal dimensions, "of; the 'pot and placing it flat 'bn "a,' half-inch 
,'.pla:nk: made of ceiling boards,., or the top of a' petrol box. ■■ This piece 
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is cut out and the mould is now put on a plank covered with a piece 
of cloth (Fig, 1). The mould is filled in the ordinary way with 
dagga made from two parts anthill to one part sand. The mould 
is lifted off and the dagga, which is the correct dimension of the 



pot, is wrapped round a block of wood the interior size and shape 
of the pot. The cloth is peeled off, and the side sealed with the 
fingers. The pot is then slipped off the block and put out to dry 
(Fig. 2). The dagga should be made sti:ff enough to handle, but 



no difficulty has been found here. After drying in the sun, the pots 
are placed on their sides in layers two or three pots deep in a 
trench, the bottom of which is filled with a layer of wood or mealie 
cobs. Alternate layers of wood and pots are put in the trench ui^til 
it is filled. Thjs most convenient size of the trench is 5 or 6 feet 
wide and 3 to 4 feet deep, and any length required. A fire is lit 
at one end and in 24 hours all the fuel is consumed and the pots 
properly burnt. They should become red-hot for this purpose. The 
writer has found that this method of planting eueaiypts, which can 
be done on a hot day when tobacco planting is not possible, is by 
far the most economical in time and labour, .and if done early on in 
the season to allow the eueaiypts to get established, losses due to 
bad planting are nil. 

The making of this improved type of pot is not costly. One 
man to mix the dagga and two men with moulds can, with a little 
practice, turn out 500 to 600 pots in a day, which should last for 
years. 
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NOTE BY THE DIVISION OF FORESTRY. 

Tlie need for augmenting indigenous timber supplies in many 
tobacco growing areas is of such importance that tree-planting 
should be considered as an integral part of farming operations, and 
requiring its clue measure of care and attention. 

Any planting method which is economical and ensures a satis- 
factory establishment is to be commended. In areas of favourable 
rainfall the planting of open-rooted seedlings direct from nursery 
beds can be carried out successfully at small cost if it is done 
during dull or rainy weather, and provided proper care is taken 
(a) in lifting the plants in such a way as to cause the minimum of 
damage to the roots, and (b) transporting the plants in a sloppy 
mixture to ensure that the roots are exposed to the air for as short 
a time as possible. Carelessness in these respects usually means 
that the plants are dead before being planted out in their per- 
manent sites. 

Ball-planting of transplants from tins or trays 
(usually 25 to 30 transplants per half petrol tin or similar 
receptacle) is generally a safer method, especially with 
such trees as Eucalyptus macidata, E. citriodora, GaUitris 
calcarata, C. gla/iica Piniis longifolm and P. because 

the roots are contained in a ball or cube of earth and thereby suffer 
little disturbance or exposure. 

Pot planting is merely a modification of ball-planting, but it 
means that each tree is treated more as an individual, so that there 
is a tendency for planting to be more costly, particularly in the 
matter of transport from nursery to planting site. 

For those tree growers who are unable to exercise adequate 
supervision of open-rooted plantings or who cannot obtain tins or 
trays for ball-planting, it is probable that pot planting is most 
likely to ensure a successful stand of trees. 
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Summary of the Twenty-Sixth 
Annual Report of the Division of 
Forestry. 

FOE THE YEAR 1945. 


By E. J. KELLY EDWARDS, M.A., Dip. For. (Oxon.), 
Conservator of Forests, 


The main feature of the year was the acquisition by the Gov- 
ernment of two areas in the Melsetter District for State 
afforestation. 

These areas are two compact blocks now known as the Martin 
Forest Reserve and the Tarka Forest Reserve, respectively 25,071 
acres and 10,730 acres in extent. Of the total area, it is estimated 
that at least 20,000 acres are a:forestable with exotic pines, 
cypresses and other softwoods. 

With Stapleford and a part of the Rhodes Iriyanga Estate 
already reserved for forestry, it means that in the high rainfall 
zone of the Eastern Districts the State now has about 43,000 acres 
dedicated to afforestation with softwoods. 

Of this total area only 5,730 acres are at present afforested, and 
this represents mainly pre-war plantings, as the programme of 700 
acres per annum at Stapleford was drastically curtailed to the 
extent that for the six years from 1939 only 1,046 acres out of the 
4,200 acres projected were iDlantecL 

With an average rotation of 30 years, it means that the remain- 
ing 37,300 acres must be planted at the rate of 1,250 acres a year, 
but it will not be possible, through lack of staff, to achieve this 
programme for at least two years, by which time -an accelerated 
programme will be necessary to make up the shortfall, so that it is 
envisaged that by 1948 a minimum annual programme of 1,300 acres 
will be required. 

On account of the nature of forestry operations and to allow 
for contingencies such as^ adverse climatm conditions, 'diseases, 
insect pests, financial depression and so forth, it is wise not to 
adhere to a minimum theoretical acreage but to plant at more than 
the presci’ibed rate during the first half of the rotation. 

The average annual consmnption of softwoods in the Colony 
for the five years preceding the war was in the neighbourhood of 
1,200,000 cubic feet, wrich reimesents some 3,000,000 cubic feet of 
log'timber. 

If the 43,000 acres now to he ; devoted to,, softwoods .are fully 
'■plarLtec! within Fhe next ,30 ■'■years, they ■ should : be: , ca,pable,' at,, 'that 
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time of producing 10,000,000 cubic feet of log timber, i.e., about 
three times our present requirements. This would mean an in- 
creased coiisiimptioii of about 7^- per cent, per annum as against 
the average pre-war rate of 5 per cent. 

With present indications, we are justified iu assuming that 
progress in the Colony should allow for at least a 10 per cent, 
increase in the annual consumption of softwoods, and it is therefore 
necessary that provision should be made within the next ten years 
for an annual planting of 2,000 acres, and also for the acquisition 
of more land for afforestation. 

The contemplated post-war expansion is not only confined to 
afforestation with softwmods. The management of indigenous 
forests is already playing a large part in the Division’s activities, 
but so far it is concerned only with the Rhodesian 'Teak” forests 
of Matabeleland. Other types of native forest can be made equally 
productive as well as serving a most imxiortant function in the 
conservation of soil and moisture. 

The Division is equipped with the necessary experience to 
undertake the exhaustive preliminary surveys which are necessary 
prior to establishing new forest areas, but it is severely handicapped 
by lack of trained staff. 

It is therefore gratifying that complete approval was given to 
a scheme to open a Temporary School of Forestry designed for the 
dual purpose of turning out 20 trained foresters within the next 
two years and of providing a career to young ex-servicemen as part 
of the general post-war rehabilitation programme. Training 
facilities have also been offered to and accepted by neighbouring 
Governments and private bodies engaged in forestry, with the 
result that when the >School opens in March of this year a total 
of 32 men will be under full-time theoretical and practical in- 
struction. 

A significant indication of the possiblities of the Eastern Dis- 
tricts was forthcoming during the year by the launching of a large 
wattle-growing project in the Melsetter and Inyanga Districts by 
private enterprise with great experience in vrattle and tannins 
generally in the Union and elsewhere. It is understood that the 
object is to grow sufficient wattle to justify at least two tannin 
extract factories within the next ten years. While the company 
will itself grow a large portion of its own requirements, there will 
be ample justification for farmers and others in the neiglihourhooc! 
to undertake the culture of wattle with the prospect of an assured 
market. 

During the year the long delayed drafting of a comprehensive 
Forest Bill was completed, and it is hoped that it will be published 
shortly for general information prior to being considered by 
Parliament,' - . . 

In the course of the year the farm Molecomb (5,799 acres) was 
provisionally reserved,, for the indigenous forest estate. , Including 
this farm, the total area of indigenous forest under the control of 
this TJivision now^ , amounts to 1,123,417 acres, while; plantations ' of 
.exotic trees, Jncliiding"83 acres planted during the year, total 6,715 
, ' acres*,' of which 7,014 acres 'are of conifers and' 1,701, acres of broad- 
'■ 'vleaved, trees. 
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Revenue for the year amounted to £36,191 and expenditure 
to £40,864. 

Stapleford Forest Reserve. Exceptional frosts were experi- 
enced during June and July and resulted in considerable leaf fall 
from Pi/ius radiata stands affected by Diplodia and LoiPiodernu^^ 
With the advent of warmer weather, however, there was a marked 
improvement in all the stands, and it is pleasing to record that the 
plantations generally are now nearer to a normal state of health 
than at any time in the last three years. 

The programme laid down in 1942 to bring all overdue thinnings 
and priinings up to date within four years has been achieved, and 
with 844 acres atid 1,375 acres respectively treated during the past 
year, it is now possible to carry out the operations prescribed by 
the provisional working plan 'when they become due. 

Giood progress was made in compiling this plan, and it is hoped 
that it will be completed during the present year. 

No new plantings were undertaken during the year through 
shortage of staff, but pre^jarations are now under way to resume 
planting at a rate of 700 acres per annum. 

The sawmill again had a successful year, with an increased in- 
take and output amounting to 133,280 cubic feet and 38,590 cubic 
feet respectively. 

It was still .not possible to start the new mill intended primarily 
for box shooks on account of the non-arrival of electric power, 
although all the necessary plant and equipment were available. 

As a result, timber available from thinnings Avas sold to private 
sawmills and others, and in this way 118,370 cubic feet of logs Avere 
accounted for. 

Towards the close of the year steps were taken towards the 
erection of an up-to-date seasoning kiln. When this is in operation 
shortly, it will serve the double purpose of enhancing the quality 
of the timber produced and of giving the Department valuable 
data on the seasoning properties of local 'woods. 

Revenue for the ymar showed an increase of £7,103 over 1944, 
and amounted to £16,878, as against an expenditure of £7,419. 

At the end of the year Mr. R. H. Finlay resigned from the 
service to take up an appointment with a private company. While 
his loss will be keenly felt by the Service, there is satisfaction in 
knowing that his energies will still be devoted to furthering forestry 
in the Colony as a Avhole. 

Mtao' Forest Reserve. This' Reserve again had a very busy 
year, and in spite of furthex* depleted staff, it disposed of 96,960 
cubic feet of timber, partly from thinnings and partly from clear 
fellings in eucalypt plantations which had been heavily cutover for 
war-time requirements. Certain low productive conifer stands^ 
were also stumped. During the war this station supplied over 
475,000 cubic feet of poles, mainly from hardwoods. 
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The creo&oting plant operated on 190 days and was responsible 
for treating 12,630 poles, of which 2,330 were large transixiission 
poles from private sources' treated „on behalf of the Electricity 
Supply Comniissioii. 

The thinning and pruning programme in pine plantations is 
now up to date, with the exception of certain areas which have 
been especially reserved for instructional purposes for the 3iew 
School of Forestry. 

For the first time in its history of 23 years this Station ex- 
perienced a very severe hailstorm in the middle of November. Its 
severity may be judged by the fact that hail was still lying in the 
plantations 24 hours later. Unfortunately, the path of the storm 
was directly over the main Finus radiata plantations, and so far 
nearly 500 acres are showing the immediate effects of the damage. 
The storm was accompanied by high wind which caused numerous 
breakages in adjoining eucalypt areas. The ultimate effect of the 
damage remains to be seen, but at this stage an infection of 
Blplodia fungus is suspected. 

During the year plantings showed a nett increase of 35 acres 
of conifers and 48 acres of eucalypts, and the total area 31 ow 
amounts to 2,646 acres, of which 1,2-79 acres are softwoods. 

Revenue of £11,103 was the highest recorded for this Reserve, 
while expenditure amounted to £7,716. 

Kalahari Sand Forests, The climatic condition in the Rho- 
desian ^Teak” areas were extremely severe, particularly as regards" 
the very heavy frosts which were characteristic of the greater part 
of the Colony in mid-winter. Large areas in the forest proper 
were affected up to a height of 15 feet, and, but for the absence 
of charring, such areas appeared at first glance to have been burnt 
over. The fire hazard in an already dry year was thereby increased 
enormously, and unfortunately these areas are unable to show the 
eomparatively clean sheets of previous years. Incendiarism in two 
of the protected areas caused severe fires, and in all 33 per cent, 
of the total forest area -was traversed by fire and regeneration 
suffered accordingly. The only satisfaction was that the incendiaries 
were caught and convicted.. 

Lack of' European supervision in five of the seven forest areas 
was partly responsible for the extent of these fires, and it reflects 
'■great credit on the existing staff' of two men who endeavoured to 
■, control nearly a million ' acres requ,iring '.hundreds of miles of fire 
' guards, .that .greater losses were not siifered. 

, Two 'S.awmi.liing, concerns 'continued exploitation.' operations in 
''.State forests under new agreements which came into ' force, the 
'..previous 'year, .as well as from other 'Government 'and .private 
■,,':-for''ests, Lack of' equipment and, skilled labour' has preve,n,t'ed the 
"o„om'pietion. of ' the new., mill .at Gwaai Siding, but it is anticipated 
'. ' that., these /difficulties wdll be'" overcome shortly. 

It i$ estimated that the intake of logtiniber at these '3^118 from 
Government ■ .forests" ' amounted ' to 1,426,000 cubic , feet, di,iri.ng' ' the 
year. , ■ ,■ ■ 
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Revenue aiiioiiiited to £4,534 and expenditure to £3,707. 

Salisbury Forest Hursery. Tbe Nursery was kept exceptionally 
busy ill dealing with 2-, 700 visitors, and in raising 25 per cent, more 
forest transplants than in the previous year. But for the shortage 
of nursery trays — both wooden and tin — the output would have been 
still greater. Although an increased demand for plants had been 
allowed for, the prolonged wet spell at the end of the year, and 
the cessation of the war, resulted in more orders than anticipated, 
and all the requirements of the public could not be filled. 

During the year steps were taken to concentrate more on the 
production of forest transphnits than ornamental shrubs and trees, 
as it was considered this should be the main function of the Forest 
Nursery, and as private enterprise should be able to deal with a 
good part of the ornamental side. 

The output of a nursery must be on some economic basis, as it 
is not possible to raise plants overnight nor to carry them over for 
an indefinite period. Prospective purchasers of large quantities 
would assist materially by placing their orders w^ell in advance to 
save disappointment. 

It is pleasing to note that sales of seeds have doubled during 
the past three years, which indicates a greater tendency on the 
part of the public to raise their own plants at a cost which must 
be appreciably lower than those purchased from a nursei\y. 

Revenue for the year was £3,526, or £546 more than the previous 
year, while expenditure was £l,027, as against £076. This revenue 
was the highest recorded at this station. 

Foies-try in Native Reserves. The new system whereby 
forestry matters in Native Reserves were decentralised to District 
Forest Officers worked satisfactorily in Matabeleland and the 
Eastern Districts, but through acute shortage of staff and ill-health 
at Head Office, visits to Native Reserves in Mashonaland w^ere 
extremely limited. In all, 21 visits were paid in Matabeleland and 
seven in the Eastern Districts, but only three in Mashonaland. 

The training of 13 native Forest Rangers was continued at 
Mtao and Stapleford; of these, seven proved suitable for appoint- 
ments. In addition, 10 local and 1 Swaziland trainees completed 
their training at Domboshawa, and were ready to proceed to Forest 
Reserves for further training by the end of the year. There are 
now 14 Rangers in various Native Reserves in the Colony. 

A report was submitted on the possibilities of growing w^attle 
in the Nyamaropa Reserve, which contains high land with high 
rainfall, but where occupation is limited by lack of trees. It is 
believed that wattle culture wull remove this difficulty in a com- 
paratively short time, and besides affording fuel, timber and shelter 
to an increased native population, it will furnish them with an 
appreciable ", outlet for w.attle bark. '' 

, ; European ITneinpIoyment Relief in Forestry., , The':, number , of 
elderly men,,, employed ' at the Chaka Nursery at^ Mtao' dropped to, 
five. : during 'the ' jmar. They- , were "housed in ,,;thcuieW', camp, the 
" old''" one b'ei,ng occ'upie'd by:an’''average."num'ber 'of,,„4,7 Italian 'internees. 
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wLo were provided with employment on general foresitry operations 
in order to relieve congestion at the usual internment camps. 

Game Reserves and Hationai Parks (Wankie and Robins Game 
Reserves). Owing to the continued restriction of motor travel, 
there were only 290 visitors, and most of these were local residents. 

Native Rangers patrolled the Reserve, and in doing so covered 
nearly 10,000 miles. Rangers are accompanied by Ranger Guides 
of the Bushman rype. 

Although the rainfall during the 1944/45 season was below 
normal, the rains fell mostly during January to March, with over 
an inch during ilay, and pans were well filled. iVll parts of the 
Reseiax were well supplied, except the southern and eastern 
portions. 

Yv^indmills and crude oil engine pumps continued to play an 
important part in maintaining water supplies. 

The engines pumpied very satisfactorily, but at some of the 
areas it was as miieli as the engines could do pumping ten hours 
a day to replace the water which had been drunk by elephant and 
other game during the previous night. 

On some occasions it was necessary to have the engines work- 
ing during the niglit as well as during the clay, when it was foiiiid 
that elephant- took little notice of the noise but that other game 
were not so confident. 

During the year a borehole was sunk in the Ngamo Vlei areas 
in the south-eastern portion of the Reserve, and permission was 
obtained from the railway authorities to close all cocks and stop 
some of the leaks in the dam they have abandoned on the 
Inyaiitue River. 

The amount of game seen each month continues to show a 
steady rise, the peak period this year being in October, when the 
total seen reached 11 head per square mile, the highest average 
yet recorded since the recording of game seen was first started in 
1937. Since that year the yearly average has increased from 1.6 
head to 6.3 head per scjuare mile for the year 1945. 

x\n active campaign of vermin destruction under the super- 
vision of the Game Warden was continued. 

A European Vermin Ranger was appointed in June to replace 
the previous Ranger who was appointed, and resigned in 1944. 
This second Ranger was immediately replaced when he resigned in 
July. 

Eight iiative Vermin Rangers were appointed in April and %vere 
stationed in the Gwanda, Plumtree, Shagani Reserve and Inyati 
areas. 

A iiiobile unit in charge of the European Vermin Ranger com- 
menced operations in, June. 

During the year 86 lions, 266 leopards, 69 hyena and 387 wild 
dogs were destroyed in the Colony, and,. ol, this,, total of 808 the 
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Vermin Destruction Unit destroyed ^4. In addition, 47 wild dogs 
and a few hyenas and leopards were destroyed in the Wankie Gaine 
Reserve and for wdiich no rewards were paid. 

Rhodes Inyanga Estate. The Estate continued to serve a very 
useful purpose as a health and holiday resort, and the hotel and 
rest camps were well patronised. Considerable alterations and 
additions are being made to the hotel. 

Trout hshirig was satisfactory, and cards returned show that a 
total of 593 trout weighing 527 lbs. were caught. This information 
is, however, not necessarily complete, as catches are not always 
notified. A further 20,000 Rainbow Trout ova were obtained 
during the year. 

Of the year’s plantings of conifers a fair percentage survived 
the particularly severe winter and dry conditions which prevailed 
between May and October (6 months), when a total rainfall of 
only 2.97 inches was recorded. Approximately 120,000 seedlings of 
Pinus patida were raised for 1945/46 blankings and new plantings. 

7,012 eucalypt and 274 pine poles were sold to the Department 
of Supply for &05 19s. 6d. 

The potato crop totalled about 450 bags, of which 110 bags were 
kept for seed. Seed potatoes yield— sixth from imported seed- 
proved very satisfactory as regards quality but was a little dis- 
appointing in quantity. 

Orchards are improving since their management has been taken 
over by the Estate, but full production cannot be expected for a 
year or two. An Orchards Manager was appointed during the year. 

During the year the Estate disposed of 217 long tons of bark 
to the new wattle bark mill at Umtali for £4,254 Is. Id. The quan- 
tity supplied was below what had been anticipated owing to shortage 
of labour and transport difficulties. 

Private Forestry. Owing to shortage of staff itinerant advisory 
work was again restricted, although much time was devoted to 
advice by correspondence and interview. 

Figures for 1945 private plantings are not yet available, but it 
is considered that satisfactory progress has been made. 

Publications. During the year the following bulletins were pub- 
lished in the “Rhodesia ikgricultural Journal”:— 

Bulletin No. 1313— “Forestry Notes for Conservation Officers,” 
by E. J. Kelly Edwards. 

Bulletin No, 1320— “Forestry Notes for Conservation Officers,” 
by E. J. Kelly Edwards. 

The writer records his appreciation of the good work and loyal 
co-operation of all membei's of the staff during the year. 

Conservator of 'Vorests. 

18th Februai’y, 1946 . .. 
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Preliminary Results in Improving 
the Sandveld Vleis on the 
Grassland Experimental Station, 
Marandellas. 


By J. M. BATTPtAY, Pasture Eeseareh Officer, and R. H. FITT, 
Aniiiial Husbandry Officer. 
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Introduction. TIei grasslands are' a conspicuous feature of the 
granite country, of Mashonaland, and on many farms occupy a 
■quarter to a third of the total area. For this reason their agri- 
cultural potentialities have always aroused much speculation and 
'discussion, and to this day there is still no satisfactory answer to 
the problem. 

The vieis themselves "vary considerably in both moisture con- 
tent and 'soil type, but the main 'object underlying any attempted 
use ,of them has been to take advantage of the , extra moisture 
present during the dry season for the production of winter crops. 
Ill the past natives cultivated them for^ rice, and more recently 
lor vegetables, ,, particularly the winter , varieties. Most ' of the 
wffieat ' produced in Rhodesia is grown 'on vleis, ,bixt this is gradually 
:. gi'vmg;wmy, to 'Production' 'on 'irrigated lands. " 

the pastoral side' their '.'inain use has been to' provide late 
'., 'wdnter' and, early ' spring , grazing. ' This is perhaps the .most ' wide- 
'/ spread method of 'utilisation, and ' again 'it,, ,is ' the ' extra 'moisture 






Photo No. 1. 

High-producing dairy cows on improved vleiland pasture on the 
Grassland Experiment Station, Marandellas, This pasture provides 
valuable grazing in autumn, winter and spring, and at these times 
of the year is much superior to the dryland or unimproved vlei 

pastures. 


Photo No, 2. 

Unimproved vleiland grazing on the Grassland Experiment Station, 
Marandellas. Note the dense cover of grasses and sedges The 
herbage, however, is unpalatable and of little grazing value’ except 
in spring after burning. The dry-season carrying capacity is low 
as compared with the improved vlei pasture shown in Photo No. 1. 
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present wliicli lias been responsible for the development of tills 
aspect, tin less the vleis are burned, however, the quality of the 
grazing is so poor and of such limited duration that some years 
ago it was decided to carry out a few preliminary investigations 
at the Grassland Experiment Station with a view to improving 
the pasturage by the establishment of higher-producing and more 
palatable grasses. The information contained in this article was 
derived from these investigations, and, it is hoped, may prove 
helpful to those farmers who are anxious to imjirove the grazing 
capacity of their vleis. 

Types of Vlei. Vleis occur extensively throughout the Colony 
and at all elevnitions. They may be found typically in the bottoms 
and on tlie sides of shallow valleys, and owing to low grades, 
cooler aspect, and heavier rainfall are especially widely developed 
on the western catchment area of the Sabi Elver in the Maran- 
dellas, Charter and Gutu districts. 

Soil. The soil is characterivstically black in colour and varies 
ill texture with the neighbouring rock formation, being gritty 
and sandy on granite and clayey on the greenstone schists or 
doleiite. The depth of this black soil may vary from a few inches 
to a,- few feet, and again it appears to be the nature of the neigh- 
bouring rock which determines this. As a general rule, top soils 
are shallow when the surrounding country is of granite origin 
and deeper where the adjacent formation is derived from schists 
or dolerite. In the granite areas these vlei soils are decidedly acid 
in their reaction. 

Moisture. Owing to lack of drainage many vleis frequently 
becoine water-logged during the rainy season, but they nmy also 
become extremely dry during the winter, particularly if the summer 
rainfall has been low. On the other hand, the so-called eyes'’ 
or springs from which many rivers arise usually remain wet and 
boggy throiigiiout the year. For convenience, therefore, we may 
classify the vleis into three main types: — 

1. Those which remain very wet throughout the year. 

2. Vleis which are very wet in summer and the soil of which 
remains damp almost to the surface during the winter. 

3. Vleis which are wet in summer and become very dry in 
the winter. 

Vegetation. Two large families usually make up theventire 
population of the vleis, viz.: Grasses and, sedges, and ''they con- 
tribute in varying proportions depending to a large extent on how 
wet they remain throughGut the dry season. Thus in mid-summer 
after good rains have fallen and the plants have almost reached 
niaximuin growth, three distinctly coloured zones of vegetation 
become very conspicuous, particularly on the granite vleis. These 
areas consist of a bright, green central zone, a white zone adjacent 
to this, and an outer reddish-brown zone. The central green area 
derives its _ colour chiefly from sedges, although many grasses are 
present as well, and the soil is usually very wet, with free water 
on the surface. The white area is this colour on account of the 
abundance of '. Snowflake' '■■.grass- {Aiidropogon ' e«: a’nd 
SpoToholm subtilis,' o'ne 'of.',the'''dropsee.d grasses, - while; the -soil is 
damp' and .firm. .The outer 'zone obtains' its 'colour .from, the Kusset', 
'grasS' '(Aoioiet-m., sp.) 'and,,', the. ■so il,' is ■ much "-.'drier than in either, o,!,; 
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tlie other two zones. The Russet grass gradually disappears as 
the better drained dryland areas are approached. 

In the damper parts of some vieis a tufted, wiry species of 
Aristida^ usually known as ‘‘steek-gras” in Afrikaans owing to 
their objectionable seeds, is extremely common and is one of the 
most unpalatable constituents of the vegetation. 

Grassland Experiment Station ¥lei. The type of vlei on which 
the trials Avere conducted is representative of many of the vlei areas 
on the granite Sandveld of Mashoualand. During the rainy season 
a large proportion of it becomes very wet and may even carry one 
to two inches of free water on the surface for several months, while 
in the winter only a small area remains very wet, most of it is damp, 
and much of the rest becomes very dry with the water-table about 
three or four feet below. But the moisture conditions during the 
dry season appear to depend to a large extent on the amount of 
rain wiiicli falls in Summer and this makes for considerable varia- 
tion from year to year. 

The soil is black, gritty in texture, and the top soil shallow 
(only 4 ins. to 5 ins. in some parts) and overlies a white, fairly 
coarse sand so pure that it is iisefui for building purposes. The 
vegetal cover at the commencement of operations consisted of a 
wiry tufted species of ilristida (stick-grass) together with a number 
of sedges (or so-called water-grasses) in the wetter places and 
Russet grass and Thtutching grass on the drier margins. 

Selection oi Area for Establishing Pastures, xireas which are 
permanently wet and spongy underfoot and constitute the actual 
‘*eyes'' or springs in the vlei are siot suitable for the purpose, as, 
apart from the difficulty of working them, they may even be a 
danger to stock owing to their boggy nature. In addition, how- 
ever, it is felt that in the present state of our knowledge, these 
natural sources of water should be interfered with as little as 
possible and it is preferable to fence them off from the remainder 
of the vlei. One of these areas was planted to pasture but reverted 
back to the natural vegetation in 4 years. ■ 

The damp areas adjacent to these ^^eyes, however, have always 
proved highly satisfactory for planted pastures and have usually 
provided the most grazing. 

Preparation of Soil. A preliminary ploughing of the area 
should be carried out in early autumn and a second ploughing in 
mid-winter (July). The object of the first ploughing is to turn the 
natural vegetation over in the sod so that the roots are exposed 
to sun and frost, thereby ensuring the death of the plants. By 
carrying out this process early a longer exposure is obtained before 
the second ploughing takes place, and the amount of re-growth 
which can develop is reduced considerably. At times, however, 
owing to the shaliowmess of the surface soil it is not possible to 
plough deeply enough to effect this without turning over the white, 
sandy sub-soil as weM. In these cases it is necessary to burn or 
mown first so that shallow ploughing will still turn the sod over 
completely and not be hindered by the usually thick top-growth. 

Two disciiigs should follow before the rains, but the time at 
' which, these should be done depends on the type of,' grass which is 
■ to be "planted. Discing was found to^ be preferable to drag-harrow- 
ing, as the .latter p,rocess: drags up .pieces of plant to the surface, 
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thereby allowing them to re-establish themselves. This is particu- 
larly the case if the natural vegetation contains niiich x4.ristida or 
stick-grass. The surface of the soil is also left in a dirty state, 
which is not conducive to good, even stands when planting by seed. 

Very little weed growth takes place during the winter, but as 
soon as the first rains fall in summer, weeds may often make an 
appearance in considerable numbers, (ilmong them is a tall purple- 
flowered legume (lesbania) which frequently forins fairly dense 
stands and ma,y prove to have a certain value as a soil en richer. 
Cattle have been noticed browsing off it and it would appear to be 
worth investigating, as it seeds freely as well.) The grasses 
described in this article, however, seem to compete favourably 
with the weeds and make good i^rogress in spite of them. 

It may have been noticed that no mention has been made of 
rolling the surface and breaking the sods down to form a fine, 
smooth seed-bed. This was done during the first planting, but 
heavy rains after sowing the seed caused a great deal of wash and 
most of the seed was lost. By leaving the surface in a slightly 
rough condition (sods about the size of match-boxes) the wash was 
much reduced and consequent sowings came to little harm even 
after heavy downpours. 

As far as possible ploughing should, of course, be done on the 
contour. 

Grasses to Plant. A number of grasses and clovers have been 
tried out on the station, but the four which gave the most promis- 
ing results were P(ispalum UrvlUei (upright paspaluiii), Pasimi uni 
d ilafatiini (paspalum grass), Iltnia rtJinn (swamp couch) 

and Avroceras macrum (Nile grass). Paspaluni dilatatiuii did not 
appear to stand up to the waterlogging conditions quite as well as 
the others, but made a good cover nevertheless. The other three 
grasses are apparently unaffected even when growing in water 
several inches deep throughout the rainy season and longer. 

Seeding and Planting. Paspalum Urvllhi and Paspalum 
dilataturn may be planted from seed, but it is advisable to use 2-to- 
3~year-old seed which has been tested for germination to determine 
the rate of sowing, otherwise extremely poor stands may be 
obtained. 

>Six pounds of good seed to the acre gives a satisfactory rate of 
sowing and should be carried out during the first rains. Earlier 
sowings may be unfortunate enough to suffer droughty conditions 
and many young seedlings will be lost. 

Ilhodes grass sown with the paspalum at the rate of 4 lbs. per 
acre has been found useful as a protection and cover to the young 
paspalum seedlings, as the latter are slower in developing and do 
not appear to mind the semi-shade conditions. Other crops such 
as soya beans or sunn hemp could probably be used for the same 
purpose. 

After broadcasting the seed, bushes or branches dragged over 
the surface provide sufficient soil covering without breaking down 
the sods. This was found to be preferable to rolling the seed in, as 
a smooth, compact surface is conducive to wash. It is important 
not to bury paspalum seed too deeply as this inhibits germination. 
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Swamp Cornell. This grass can only be propagated by roots, but 
it covers the ground very quickly and eventually forms a dense 
sward. It is indigenous to the better type of vleis and thrives even 
under very wet conditions. The most suitable time for planting 
was found to be in August or September, as this enables the plants 
to root their runners down before weed-growth after the first rains 
becomes too dense to allow this to take place easily. 

The ground should be disced soon aftei" the second ploughing 
and the plants set out in hoe-holes spaced 3 ft. x 3 ft. or closer. 
It is not necessary to plant only rooted pieces as the surface runners 
may be coiled up and set in the hole with a small piece protruding 
above ground as well. 

Acroceras Macram (Nile Grass). This is another indigenous 
viei grass which can only be planted by roots, but it is very highly 
palatable and provides useful grazing in winter. It is a good 
summer grass as well. 

It should also be planted at the same time as swamp) couch, but 
it has the advantage of having underground runners which can be 
completely covered with soil during the planting operation. Thus, 
instead of placing the grass in hoe-holes, the roots may be dropi^ed 
iiito furrows during the second ploughing and the sods of the 
adjacent furrow are turned over on to them. A discing soon after 
liioLighiiig evens up the surface sufficiently and leaves it rough 
enough to prevent wash. 

If planting is done in holes these should be spaced 18 ins. x. 
18 ins., as Nile grass does not cover the ground as quickly as the 
swamp couch. 

After the grasses have been planted out, either by seed or root, 
it is advisable to fence the vlei off to prevent the entry of cattle 
until the pasture is well established. If cattle are allowed into the 
area too soon after planting a considerable amount of damage may 
be done, as the ground has not had sufficient time to consolidate; 
young seedlings may he trampled out and root systems may not be 
well enough developed to prevent \vhoie plants from being pulled 
out, roots and all. Grazing should, therefore, not be permitted 
until the second autumn after planting. The vlei pasture should 
preferably be fenced off into small camps so that rotational grazing 
can be practised. 

Fertilising. Although liming is not a fertiliser, its application 
is included in this section for convenience. 

There is no doubt that the acidity of the vlei soils is an im- 
portant factor in determining the availability of the plant foods, 
and for this reason agricultural lime can be recommended as a 
neutralising or ‘'sweetening” agent. But the amount of lime, and 
its frequency of application, necessary to produce and iiiaintain 
this desired effect is not yet known with any degree of aecpracy 
and further investigations are proceeding to determine this. 

■' ,Besuits on, this station so far have indicated that lime dressings, 
of 1' toil', per acrediave been beneficial when applied .at least,' every 
third; year. The first application was ploughed in ' whem "the land 
was' being, prepared, and subsequent applications have, been, applied 
as top-dressings. , 
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Applications of other fertilisers at normal rates have been dis- 
appointing and have not produced any marked increase in growth, 
but a more systematic study of the effects of fertilisers on these 
granite vlei soils is necessary before any conclusions can be drawn. 
On the other hand, very marked responses have been obtained by 
the addition of compost at the rate of 10 or 20 tons per acre, plus 
1 ton of lime and 500 lbs. of superphosphates. This application 
resulted in a very fine stand of grass in the first season, and with 
no further applications of any sort, the sw'ard was still con- 
spicuously better than any other treated area in the second season. 
In the third season, however, no visible difference in growTh could 
be detected. 

Further experimentation is required, therefore, before definite 
advice can be given on the question of correct fertiliser treatment. 


MANAGEMENT 

Mowing. After the newly-established pasture has had a full 
year’s rest, it should be mown annually in the late summer to remove 
mature grass and to provide the aftermath which forms the neces- 
sary autumn and the winter grazing. This mowing should take 
place not later than March- April, so as to allow a good bite to be 
produced before the cold weather sets in and retards growth. 
Swamp couch, particularly, should be cut, at this time of the year 
as old growth is not relished by stock. 

Mowing on this station has often been, clone with the mover 
blades under water, and the difficulty of removing the cut grass 
fi*om the water-logged land with wheeled vehicles was overcome 
by using a hay-tumbler. Actually, if the cut is light, old grass may 
be left on the land without harming the growth. 

Burning. Areas which were burned after the last frosts in 
August gave less grazing than mown areas, and burning of planted 
pastures was, on the whole, found to be detrimental. Mowing is 
definitely X-^i’®f®rable, and in any case there appears to be no 
necessity to burn at any stage. Mowing, moreover, provides good 
autumn grazing and is not harmful to the pasture. 

Crrazmg* The area of vlei under planted pasture was some 24 
acres and this was divided into four six-acre camps which were 
grazed rotation ally, the animals being shifted from camp to camp 
as soon as the grass was grazed well down. Although there 
appeared to be very little re-growth dmung mid-winter, the cattle 
always managed to find some grazing when brought back to the 
rested, camps. 

When the paddocks were mown in February, cattle could be 
brought in to graze in Apri 1-May and remain there for a period 
of seven ' to , eight months. 

'The average stocking' rate wa■s'^.a ■ beast to .twm acres, but,, in 
very cold frosty winters this was. reduced somew'h'at, , and. iir late 
''''spring it 'was often increas'ed, 'to -one'-.beast per acre. From the end 
of '■ August', onwards the. amount ■ of vegetative, • gro'wth',' mc'r.ease,s 
.'considerably,, although ' the''' real' flush 'only '.takes ''''place,,' w.ith 'the 
' advent, of' .the warmer ' weather' 'in. .'Octo.ber-NO'Ve.mber., ,' 
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By keeping the grass well down in wdnter and giving it a com- 
plete rest from grazing during the rainy season the pastures have 
undoubtedly maintained their productivity over a number of years 
and provided extremely useful winter grazing. The greatest factor 
responsible for reducing their grazing capacity has been low rain- 
falls in the summer. This leads to a reduction in the moisture of 
the vleis, with the result that new growth is delayed and the 
niiinber of grazing days decreased accordingly. Even on improved 
vleis, however, animals will leave a good pasture cover in favour 
of the dry land flush when this becomes available in sufficient 
quantity. 

Contour Ridging. Experience on this station indicates that 
contour ridges play an important part in conserving moisture in 
the vleis, but they have also proved their usefulness in other ways. 
The first area under pastures was ridged at 18-in. vertical intervals 
and with a gradient of 1 in 600. Before the grass had established 
itself properly in the first 3’ear, the furrows were used to lead water 
from the wet, swampy parts to the drier areas, and a more even 
distribution of water was obtained. Later, when the grass had 
formed a dense cover in the furrows, this was not practicable any 
more, but sufficient water was then held up in the furrows to water 
the stock throughout the winter in most seasons. Level contours 
would presumably conserve even more water, and this should prove 
of great benefit in the later part of the dry season when the presence 
of adec|iiate moisture is so very necessary. 

Cost of Establishing the Pasture. Due to inexperience in 
handling vleis and the lack of any information which might have 
proved helpful, there was perhaps some unnecessary expense at 
times when these pastures were first established. The cost of 
establishment from liming to planting was approximately £2 per 
acre, with an additional 3/6d. per acre for contouring. The wet 
conditions of the vlei and planting by roots make a certain amount 
of hand work necessary and inevitable, but in view of the results 
obtained with both beef and dairy animals, the expense seems 
justified. 

Productivity of Improved Vlei Pastures. The preliminary 
results which have been obtained on these pastures may be of 
interest and are given in Tables 1 and 2. In each case the com- 
parison is made with a control gi’oup of similar cattle on natural 
veld, which includes both dryland and vlei. 

The beef steers on natural veld usually had access to 15 acres 
of grazing, though in some years the area used was rather less. 
Both groups received no supiDlementary feed but the animals had 
a good supply of water and were given salt. The dairy cows on. the 
natural veld received supplementary roughage and concentrate 
feeds on the usual scale for cream production in this area and had 
access to the best natural grazing that could be conveniently 
reached from the cow byres. The cows on the improved vlei 
received practically no roughage feeds. Both groups were fed 
concentrates at approximately the same rate per gallon of milk 
/produced. 

The data in the following tables refer to the periods in which 
the steers or dairy cows were on the improved pasture. 
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Discussion oi Results, (a) Beef Steers. The steers used were 
piircliased as weaners (yearlings) from ranches in Matahelelaiid. 
In three years out of four the young stock on the improved vlei 
gained about 100 lbs. per head for the period May to December. 
The steers in the group on the natural veld, on the other hand, 
just about maintained their weight during the same period. In 
the fourth year, 1942, a season of low rainfall, the growth of grass 
on the improved vlei during the winter was very poor and the two 
groups made practically the same gains. In both groups during 
this particular dry season the gains in weight were made in Nov- 
ember and December after the early rains. 

In the case of experiment 1, all the steers were sent to the 
Rhodes Matopo Estate, Bulawayo, in May, 1941, as ' Three-year- 
olds’’ for fattening. At this time the average weight of the ten 
steers in group 1 on improved vlei was 1,053 lbs., while those on 
natural veld had an average weight of 996 lbs. After fattening, the 
steers in group 1 averaged 728 lbs. cold dressed weight, and those 
ill group 2 averaged 652 lbs. — a di^erence of 76 lbs. The grading 
was similar for the two groups, both giving four ‘ 'Rhodesia Bests” 
and six ■ “Imperials. ’’ 

At the end of experiment 2, in April, 1944, the steers were 
again despatched to Bulawayo as “three-year-olds.” Their average 
weights were then: Improved vlei group 1,247 lbs. and veld group 
1,125 lbs. liveweight. On this occasion, however, eight of the 
twelve steers on the improved vlei and one steer of the veld group 
were judged sufficiently well finished to slaughter without further 
feeding. The grading of these steers was: Improved vlei, 7 head 
“Rhodesia Best,” 1 “Imperial” ; natural veld, 1 “Imperial.” After 
fattening, the remaining steers in the improved vlei group gave an 
average cold dressed weight of 820 lbs. and those in the natural 
veld group 721 lbs. All bullocks graded “Rhodesia Best” except 
one “Imperial” in each group. 

Ill both experiments the steers wmre 34 to 3| years when 
slaughtered and the weights obtained are considered very satis- 
factory, The large difference in weight between the two experiments 
when the steers were despatched to Bulawayo can be attributed 
to the better steers used in experiment 2 and to the exceptionally 
good results given by the improved vlei in the winter season of 
1943. 

(b) Dairy Cows. The cows used, in both experiments were high 
grade Frieslands. In both experiments, as shown in Table 2, it has 
been possible to maintain the milk production and the liveweight 
of these cows on improved vlei pasture wuthout any good roughage 
feeds. The small quantity of legume hay used with the improved 
vlei pasture in the hrst experiment was probably unnecessary. The 
cows, for these' experiments calved from October to January, as is 
the , normal practice for' cream production in this area, and had 
completed from three to hour months of their lactation by the time 
', the ; e'xperi,meiits ' started. Neither of the groups received any 
' roughage , ,feeds ' from the time ,of calving up , to' the , time 
',,',the experiments 'started, but received concentrates at the, same rate 
per gallon.,' "With' the small numbers involved the difference in, milk 
production in favour of the group on improved vleis is, not signifi- 
cant, but this gToup '.received practically no legume ,hay oi- silage. 
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*In 1943 Group 1 received 117 lbs. legume bay per cow but no silage. 
In 1944 Group 1 received no legiiine bay or silage. 
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Conclusions, The results summarised in this article spply to 
the particular viei pastures at Marandelias. At the time the grasses 
were established it would have been described as a rather poor 
saiidveld vlei, some parts being 'very wet and other parts dry. With 
better or worse pastures, better or worse returns might rea-sonably 
be expected. In fact, it should not be difficult to obtain as good 
results on most vieis where moisture conditions arc similai. 

From our experience so far it appears that one to tvo acres 
of improved vlei of this kind can be expected, under the coaditions 
of the experiment, to carry one growing steer through the dry 
season and isrodiice a gain on liveweight of about 100 lbs. During 
the same period young stock on the natural veld, under conditions 
of good management as at present understood, have usv ally only 
been able to maintain their weight. Further, the young stock on 
the improved vlei have avoided the annual setback whicl? adversely 
affects the quality of beef cattle iu this Colony under ordinary farm 
conditions. 

In regard to dairy cattle, these trials have shown that it is 
possible to maintain a fairly high standard of production on these 
improved pastures through the dry season without the use of the 
ordinary roughage feeds such as silage and legume hay. A good 
production of milk was maintained on concentrates alone, fed at 
the rate of approximately 3 lbs. per gallon. Further, the cows on 
these improved pastures, benefiting from the green bite, have 
calved down subsequently in better x;)hysical condition and with 
less difficulty than other cows calving under the usual dry conditions 
which at present obtain on most farms at this time of the year. 

It is not jpossible to assess these advantages closely from a 
financial standpoint as conditions vary so greatly from farm to 
farm. This aspect of the matter must to a large extent be deter- 
mined by the individual farmer from his own experience. The 
trials indicate, horvever, what amount of feed may be saved in 
feeding young stock or dairy cows in the dry season and the kind 
of benefits which may be exx)ected from establishing imporoved 
pastures on sand veld vieis. 

^ As more experience is obtained in the management of these 
vieis, and more is known about the most suitable grasses for 
different conditions, it should be possible to improve materially on 
the results obtained in these trials. A considerable extension of 
these pastures on the Station is now being made to secure more 
information on this subject. 

An important aspect also is that by establishing improved 
pastures, areas of wet vlei of low carrying cax>acity may be trans- 
formed into pasture.s of comparatively high carrying capacity. In 
this ease a vlei, consisting originally mostly of unpalatable grasses 
and sedges, has become a valuable winter pasture. The improve- 
ment of vieis on these lines may well jorove a decisive factor in 
the development of intensive farming in the higher rainfall areas 
'All this. Colony. 
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Tobacco Culture 
in Southern Rhodesia. 

HARVESTING AND CURING VIRGINIA TYPE 
TOBACCO. 


By I). I). BROWN, Chief Tobacco Officer. 


The value of tobacco is dependent upon quality and, unless 
proper care is exercised during the harvesting and curing stages, 
the financial return to the grower may be seriously reduced through 
lack of quality in the cured leaf. Mistakes in either operation 
cannot be rectified when once they are made. The question of 
quality is of primary importance, and it will become increasingly 
so with the growth of intensive competition with other tobacco- 
growing countries, 

Kipening Stage. The young tobacco plant, when growing vig- 
orously, carries leaves of a deep green coloi,ir, which at this stage 
are soft and pliable. This dark green colouration is a sign of a 
plentiful supply of nitrogenous constituents, which go to make up 
the living or vital parts of the leaf, and which are necessary for the 
building up of the food supply of the plant. 

At about the time the leaves as a whole have reached their 
maximum power of elaborating the food supply, the flower head, 
begins to develop. This food supply, consisting of starch and other 
substances, is carried from the leaf into the seed head to furnish 
the necessary food for the development of the seed. Then, having 
fulfilled their purpose, the leaves pass naturally into the period of 
gradual decay. 

In practice, however, the terminal bud is removed from the 
plant to prevent the development of seed. Making a last effort to 
reproduce itself, the plant then sends out secondary shoots or 
suckers, but these, too, are removed by the grower. Thus trans- 
location of the food material from the leaves to other parts of the 
plant is arrested and both the size and body of the leaf are 
increased. The surplus food supply which accumulates in the leaf 
also induces ripening, and, later, unless the leaves are harvested, 
gradual decay. 

. Actual and personal experience is, .'required before the' grower 
is, fully able to determine, when tobacco Teaf is properly .ripe, but 
the follo'wing description may prove helpful. 
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formally the crop will start to ripen approximately ninety days 
aEter the date of transplanting. The lower leaves ripen first and 
the top leaves are the last to reach maturity. The first indication 
of ripeness is a change in the colour of the leaf, provided this 
change is not caused by conditions other than maturity of the 
plant. Ill seasons of severe drought or excessive rainfall, the leaves 
will often turn yellow before the plant is fully ripe. Plants affected 
by disease will also change colour preiriaturely ; root-knot nematode 
is another conimon cause of this condition. The leaves of plants 
thus affected fail to cure properly, and lack the necessary quality. 

The dark green colour of healthy, light-bodied leaf gradually 
changes to a greenish yellow as the tobacco reaches maturity. In 
the case of heavy-bodied leaf, the yellow may appear only in flecks 
or spots and the tip of the leaf curls down and in towards the stalk 
of the plant. 

The accumulation of starchy materials in the leaf causes it to 
become thick, brittle and the surface i-ough ; this change from being 
pliable and smooth to the touch is another sign of ripeness. Such 
leaf will crack when folded and pressed between finger and thumb. 

Speaking generally, the higher up the stalk the leaves are, the 
more pronounced the change in colour and the general signs of 
ripening must be before they are ready for harvesting. Further- 
more, the heavier the leaf, the riper it should be before picking. 
The number of leaves ready for harvesting varies according to the 
plant.' Generally, however, from two to four leaves per plant reach 
maturity about the same time. 

Successful curing of tobacco requires a combination of good 
judgment and careful workmanship. Much of the success in curing 
depends on harvesting the tobacco at the right time, when it is 
neither too ripe nor too green. The degree of maturity, however, 
which the tobacco should attain varies according to type and the 
method of curing employed. The correct degrees of ripeness 
necessary to secure the best results in each method are : — 

Air curing — Almost fully ripe leaf. 

Sun curing — Almost fully ripe leaf. 

Flue curing — Fully ripe leaf. 

Fire curing — Fully ripe leaf. 

HarTesting. Tobacco may be 'harvested by cutting down the 
whole plant ' or by the removal of individual leaves. The former 
: method is employed principally in the case of sun-cured, air-cured 
and ' fire-cured Tobacco.; ' It is "an economical method as ' regards 
labour requirements , but, has. the', drawback, that 'all, the .leaves on 
the .plant are 'not iU' the same state of ripeness' when harvested : 
also there is'.aii'.'increased loss.in 'the weight of .the le'af during the 
mring^ process. ,' When .harvesting' 'by the whole plant method, it 
is advisable to mse^;a suitable- knife to split: the " stalk 'down the 
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centre to within about six inches of ground level. Tlieoj the plant 
being held slightly down and away from the operator, a slaiitiiig 
cut severs the stalk from the root. The plants are then allowed 
to wilt slightly, after which they are placed astride the curing 
sticks. One such stick will hold from six to ten plants, depending 
upon their size. The sticks, -when filled with their compiemeiit of 
plants, are next placed on a trolley and conveyed to the barn or 
curing rackvS, as the case may be. ■ Tobacco should be carefully 
handled, otherwise the leaves may become bruised and damaged. 

Flue-cured tobacco is harvested by the single leaf or ‘*'primiiig'’ 
method, as this system has proved to be particularly suitable and 
renders easier the filling of the barn whbh leaf iiniforiri in ripeness 
and texture. This method is now generally adopted also in the 
harvesting of siin-eured, air-cured and fire-cured tobacco in 
Southern Rhodesia. Usually the number of pickings required to 
complete the harvest is from three to six, depending on the growth 
of the plants. By this means, leaf of uniform ripeness is picked and 
then placed either in crates, baskets, ‘‘‘'machiias'’ or sleighs specially 
constructed for the purpose. A very suitable receptacle made and 
used by many tobacco growers is manufactured from 
ordinary bush poles and hessian. Reed mats may be sub- 
stituted for hessian when the latter material is imobtainable. 
The frame is made of poles (about three inches diameter), 
the' two top members being six feet long and extending 
about twelve inches beyond the ends of the crate and serving as 
handles. For convenience in stowage, the fixed handles might be 
replaced by detachable poles. These are passed under the top 
cross-bars at either end and held in position by wire loops fixed 
at the four top corners. One set of such handles will serve for a 
number of these crates. A similar arrangement can also be applied 
to the iron crates manufactured and sold by local firms. Laths 
are placed across the bottom of the framework to prevent the 
hessian from sagging when the crate is filled with leaf. The sides 
and ends are stayed diagonally with heavy gauge wire. Hessian 
is sewn to the inside of the framev/ork to cover the bottom, sides 
and ends of the crate. A loose flap is also sewn along the top of 
one side and used to cover the tobacco and protect it from sunburn. 
The average crate is four feet long by two feet wide by two and a 
half feet deep. 

These crates are carried about the field and when filled are 
loaded one on top of the other on a wagon or lorry. One or two 
crates may be placed on a sleigh for transport to and from the field. 
ThiS" method, .however, is not generally recommended' because of 
soil erosion resulting from sleigh ti'acks. 

During harvesting and stringing operations the tobacco must 
be carefully handled to avoid bruising or tearing the leaf. 

The containers holding the tobacco are next carted to the 
stringing shed where the leaf is carefully removed and placed on 
tables or on the fid or within easy reach of the natives employed in 
. tying the leal on to sticks. ■ During the tying, process, the sticks are 
.'supported on. racks formed 'by ■posts let into the lioor at intervals 
.of about lour '.feet 'a.nd extending'^'s'ome 'three feetmLove fioor .level. 
.'The tobacco is 'strung iri' bunch.es;.of lrom''tw'o-'.:to five, leaves,' de'pend- 
ing on, their... size, .and 'in' each bunch., 'the;, leaves" are .'.placed', bacfc':''tov 
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back or midribs towards tlie centre. When dealing with large, 
heavy leaf, only two leaves are placed in each bunch, and in the 
case of small, light-bodied tobacco, the number may be increased 
to four or five leaves per bunch. 

Sail twine or soft string is used for tying the tobacco, one end 
being securely fastened to an end of the stick before the operator 
commences to deal with the leaf. When tying tobacco, the strijig 
should be wrapped approximately one and a half inches below the 
leaf butts. Placing the string low^er than this results in bruising 
and discolouration of the base of the leaves. The string is held in 
one hand and, with the other, a bunch of leaves is placed in position 
close to the stick. The string is then wound one and a half times 
round the leaves before the bunch is turned and slung over and 
across the stick to complete the operation. The next bunch of 
leaves is hung on the opposite side of the stick and about three 
inches in advance of the last bunch. Thus the bunches are staggered 
down the length of the stick and the weight of the tobacco is 
supported by the string zig-zagging along the top of the stick. 

When the stick is filled with tobacco — generally 32 bunches of 
leaves — the free end of the string is wrapped round and tied to the 
end of the stick, which is then ready for the barn or curing racks, 
as the case may be. 

In cured tobacco the colour, texture and quality of the leaf are 
the important features. When harvested before the proper time 
the leaf will retain a green colour and be of little or no conrinercia] 
value. If picked when over-ripe, the colour will be uneven and 
blotchy, and the texture harsh and lacking cjuality. 

For flue-eiired tobacco especially it is essential that the barn 
should be filled each time wdth leaf which is uniform in ripeness, 
body and texture. If tobacco in different stages of maturity and 
varying in body and texture is placed in the barn, there will be a 
corresponding variation in the curing rate of the leaf, and lack of 
uniformity in the cured product. Close personal attention to these 
details is required from the grower if a frequent cause of serious 
loss is to be avoided. 

Curing, Curing is an essential and important phase in the pro- 
duction of tobacco and is the descriptive term applied to the process 
by which the newly harvested leaf is first coloured and then dried. 
There are several methods of curing tobacco, namely, air-curing, 
suii-euring, fire-curing and fiue-eiiring. The purpose for which the 
leaf is to be used, as ’well as the soil and the climatic conditions 
under which the crop has been grown, largely determines the method 
of curing. Although these methods differ in some respects, there 
are certain basic principles which are common to all. 

Heat and moisture are the principal factors controlling the 
process of .gradual starvation .which the leaf is forced to undergo 
in .curing.' Curing' is. largely a physiological process and the .principal 
ch.aiiges ; in composition, must' therefore '.be brought about before 
' the .leaf is killed.' The s'urplus .siipi>ly of food' stored up. in the leaf 
'■ (iuring the ripe.m"ng period enables ■ it 'to ■ live /.for; several days after 
" .harvesting, ■ ' ' . 
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When harvested, mature leaf is estimated to contain approxi- 
mately 80 per cent, of water, most of which is lost during the 
curing, when it is gradually expelled from the tissue of the leaf. 
Certain chemical and physiological changes also occur which bring 
about those desirable ciualities found in properly cured tobacco. 
These changes in the composition and character of the leaf, which 
take place during the curing, are not yet fully understood. 

The rate of drying has an important effect on the result of 
curing. If the leaf is dried out too rapidly, it is killed prematurely 
and the curing ceases. On the other hand, if the rate of drying is 
too slow, the curing is prolonged. In either case the tobacco will 
be spoiled, firstly by remaining green in colour and harsh and 
lifeless in texture, and secondly by being ^ 'sponged’^ and lacking 
in quality. 

Air-Curing. This method of curing is the simplest, and is very 
extensively employed; a great part of the world’s tobacco supply 
is thus cured, ilir-curing is a natural process, for the tobacco is 
harvested and placed in the barn to be cured under ordinary 
atmospheric conditions. The results are dependent almost entirely 
upon climatic conditions obtaining during the curing period. If 
conditions are suitable and proper care has been taken in harvest- 
ing, the leaf will cure out well. 

In order to overcome the effects of unfavourable weather during 
the curing, growers have in recent years introduced artificial means 
(heat and moisture) which somewhat modify the process. 

When, an excessively hot, dry spell sets in immediately after 
the tobacco is placed in the barn, the leaf may be killed pre- 
maturely, which results in undesirable colour and lack of quality, 
coupled with a serious reduction in value. On the other hand, when 
wet weather occurs, heavy loss may be caused through 
sweat,” and the colour and quality of the leaf may be adversely 
affected. The ideal climatic conditions for air-curing are clear, 
calm days, moderately dry atmosphere and a temperature of 80 
to 90 degrees F. in the shade. Under these conditions the moisture 
given oh; from the leaf is readily absorbed by the atmosphere, 
oxidation is reduced to a minimum and the tobacco cures moder- 
ately bright in colour. The occurrence of wet weather during the 
final stages of curing and before the removal of the tobacco from 
the curing shed will cause the leal to turn red. 

The time generally required for air-curing is from six to twelve 
weeks, depending on the nature of the tobacco and the climatic 
conditions prevailing during the curing. When the single leaf 
method of harvesting is employed, the tobacco will cure in less 
time than would be required in the case of curing the whole plant. 

Norniaiiy, all leaf should turn yellow before it begins to dry 
out. If it dries before yellowing, the leaf will remain a green colour 
and be of small value. When drying is delayed too long after the 
yellowing, oxidation takes place, causing the colour of the leaf to 
change to red or brown. 

The purpose for which it is to he used debermines, in a large 
measure, what the desired colour of the leaf should be, and the 
curing'.shoukL he arranged accordingly. For 'the:,,manufacture^ of 
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cigarettes, lemon yellow to light orange-coloured leaf is required, 
whilst leaf for pipe mixtures, plugs and twists will range, from light 
red to dark brown. In the case of cigar tobacco, the requisite 
colours are shades of brown and olive. 

When filling the curing shed, the sticks of tobacco are liiiiig 
up on tiers, starting from the topmost tier and working down to 
the lowest. Much damage may be caused by placing sticks, holding 
the entire tobacco plant, in the wrong order. Any one tier should 
not be filled before another is commenced. The correct procedure 
is first to place one stick on the highest tier, then the following 
stick on the next tier down, with the butts of the tobacco plants 
just touching the tips of the plants suspended from the stick above. 
The next stick is then hung on the third tier down and placed in 
similar relation to the stick above, as indicated in the case of the 
first and second sticks. This order of filling is continued until the 
bottom stick has been suitably placed on the last tier, when the 
same order is observed by commencing again at the top and work- 
ing downwards as before. This is continued until one section or 
is filled. Each section is completed in proper sequence 
until the barn is fully packed. The filling of a barn should be 
commenced at a point furthest from the door, leaving the section 
by the door until last. 

At first the tobacco sticks are placed along each tier at inter- 
vals, which allow the plants to touch, but not come in too close 
contact. The usual spacing is about six to eight inches, depending 
on the length and girth of the plants. Later on, when the tobacco 
is sufficiently yellowed in the barn, the spacing between sticks may 
be increased in order to hasten the drying of the leaf. During 
excessively dry weather, the sticks of tobacco should be kept closer 
to prevent the leaf drying out too rapidly, and to enable it to turn 
a suitable yellow’- colour. 

The atiriospheric conditions in the barn should be so coiitrollecl 
that the relative humidity is fairly high during the wilting process, 
the wet bulb of the hygrometer registering between 24- degrees and 
3 degrees below the dry bulb. If the difference in the reading 
between the wet and the dry bulbs be greater than 3 degrees, more 
moisture should be introduced into the barn. On the other hand, 
if the difference is less than 24 degrees, the humidity must be 
reduced by ventilation or by heating. The temperature of the 
barn should be maintained at from 70 degrees to 75 degrees E, 
during tlie^ wdlting process. When the tobacco has changed to a 
pale greenish-yellow colour, the temperature should be hicreased 
to 80 ' degrees F. and then to 90 degrees F. The relative humidity 
should be decreased in order to allow the leaf to commence drying. 
Care must be exercised at this critical stage in the curing, ' other-' 
.wdse the tobacco may be spoiled- either by drying too quickly and 
remaining green, or through excessive ; moisture and delayed dry- 
ing; causing sponging and, in extreme- cases, ‘'pole-sweat. ’’ 

■■ ' After the deaf 'has yellowed, the rate of drying should,, be 
■gradually; "increa,sed : by use of .ventilators.' 'In barns fitted with 
fines the curing may, be hastened by. lighting .the' fires, and - 'raising 
the- .temperature gradually to 100 degrees F.pthen to X05 degrees F. 
.and finally 'to'llO degrees F. Temperatures higher than'. 110 degrees 
F. would impair, the. main .characteristics' of - air-cured tobac.oo and 
aredherefore,. not to- ■be.r.ecommende.d.. 
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It is -possible also to combine the air-cured and sun-cured 
methods. The tobacco is tirst placed in the air-curing barn and is 
wilted and yellowed in the usual manner, after which it is reiiiovecl 
from the barn and the curing process is completed by sun-cured 
methods. The partly-cured tobacco is conveyed to the curing racks, 
where it is exposed to the direct rays of the sun until the leaf is 
thoroughly dried out. After the tobacco is fully coloured and 
dried, it should be carefully removed from the racks. Over- 
exposure to the sun will result in undue bleaching of the leaf. 

Speaking generally, climatic conditions during the early part 
of the season are not conducive to good results, and if air-curing 
were to be properly developed in Southern Ehodesia, it would, be 
necessary to use suitable air-curing barns. In other countries where 
this method of curing is practised, the barns are both elaborate 
and costly. The erection of grass sheds, in which the tobacco is 
more or less exposed to the elements, cannot be recommended and 
the results are likely to imove disappointing. 

Sun-Curing. Smi-curing is similar to air-curing in that no 
artificial heat is employed. In other features, however, it differs. 
The rate of curing is accelerated by exposing the leaf to the direct 
I’ays of the sun, whereas in air-curing the rate is primarily regu- 
lated by atmospheric conditions. 

In addition to a packing shed, bulking shed and conditioning 
pit (all of which are required on every tobacco-producing farm), a 
wilting shed and curing racks are essential eqvdpinent. 

The wilting room is used for yellowing the leaf before the 
tobacco is placed out on the racks for drying. This room or shed 
should be kept fairly dark and cool and have ventilation facilities 
for the control of temperature and humidity. Besides serving as a 
wilting rooiii, the biiildijig may also be used for conditioning the 
cured leaf. 

The ciiring or drying racks are constructed from native timber 
and heavy gauge wire. These racks consist of a series of laarallel 
wires stretched over stout poles about five feet long, planted up- 
right in the soil, leaving three feet standing above ground level. 
The posts should be carefully aligned and spaced at regular intervals 
of ten feet one way and four feet in the opposite direction. The 
lines of. posts spaced at' ten feet are best- aligned to run north and" 
south in order that the tobacco may have the maximum exposure 
to the- sun. Wire is drawn taut along' the tops of these posts, thus 
forrning a rack with the parallel wires four feet apart. 

Light ' gum ;or bush 'poleS'''or bamboos m,ay be used i.n' -place of 
the - wire' .horizontals if' supplies of' suitable wire ' hap'pen to 'be 
unobtainable.. 

"Guring' racks should', be erected on a reasonably level -piece -of' 

: land, well sheltered fi‘om high-,-- -wind's a,nd in clo'se proximity to the 
.lands, 'wilting .room, ' conditioning pit ;ancl" storage- sheds. 'Further- ' 
m,bre, the ' selected; - site 'should/ '.be Aully. '.exposed ,to',;the''','sU'n.'- '- 
Ap-'pi’oxiniat'ely ,' 150 " yards ..''of. rack ■ -space, is "required, per- acre of. 
tobacco,'- planted..''', ii'' 



38 THE EHODESIA AGRICULTURAL JOURNAL. 


For siiii-ciiriiig, the tobacco may be reaped either by the whole 
plant or by the single leaf or “'priming''’ method. The latter method 
is now generally preferred in this Colony. The usual practice 
folio vred in sun-curing is to harvest the leaf just before it is fully 
rijoe. The tobacco is then strung on sticks and }3laced in the wilting 
room, where it remains until the leaf turns a greenish yellow. 
H'lieii the leaf is properly yellowed, it is removed from the wilting 
rooiTi and placed on the drying re.cks. The tobacco remains on the 
racks, exposed to the direct ra.ys of the sun, until both the web and 
midrib are thoroughly dried out. The time usually required for 
sun-curing: 'is from four to six weeks. 

During this period the tobacco on the racks requires covering 
at night, and, in the event of iviclement weather, during the day 
also. For this purpose light water-proofed coverings are most 
suitable, but grass or reed mats or loose grass may be used. After 
the tobacco has been on the racks from four to six weeks, it should 
be ready for removal to the conditioning pit preparatory to bulk- 
ing. The cured tobacco should be removed from the drying racks 
in the early morning or during misty weather while the leaf is soft 
and pliable, otherwise the tobacco might be seriously damaged by 
handling when the leaf is dry and brittle. 

Where it is absolutely essential to have the racks cleared 
within a certain time, growlers may sometimes resort to the ex- 
pedient of taking down the sticks from the racks about sundown. 
The sticks are placed flat clown on the grass and the tobacco is left 
fully exposed to the dew overnight. The leaf will then be soft 
enough for handling by sunrise the next morning. Bhould the dew 
be heavy, the tobacco wall lose colour through becoming wet. This 
practice is, therefore, not recommended, except in cases where the 
removal of the tobacco within a certain time is imperative. 

The sun-curing method can be recommended where the soil 
and cdimatic con dit tons are suitable for the production of a heavy 
type of tobacco. Tobacco intended for sun-curing should be ready 
for harvesting when the rains normally 'cease, and the planting 
of the crop should be arranged accordingly. 

Sun-cured tobacco differs somewhat from air-cured leaf and 
possesses certain desirable qualities. It is usually lighter and more 
uniform in colour and is sweeter and more aromatic. This type of 
leaf is used chiefly for chewing tobacco and pipe mixtures. 

Fire-Curing. This method calls for the use of fire during the 
curing process. Heat is furnished by means of open fires made in 
shallow pits or trenches dug in the floor of the barn. The smoke 
from the burning wood imparts a creosotie flavour and distinctive 
aroma, besides improving the keeping qualities of the tobacco. 
Leaf for fire-curing must be fully ripe and may be harvested either 
by the whole plant or by the method. The tobacco is 

hung in the barn in similar manner to that already described for 
air-curing and sun-curing. The sticks are placed at intervals of 
from six to eight inches along each tier. The tobacco is then allow’-ed 
to hang for four to seven days, during which time the leaf should 
yeilGW. After four to seven days, when most of the tobacco in 
the barn is ^^ellowx small fires are lighted in the trenches dug in 
the floor, and the temperature of the barn is gradually increased to 
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about 100 degrees F. This' -temperature is maintained until the 
tips and edges of the leaf begin to curl and turn broAvn, when the 
fires are put out and the barn allowed to cool down. This will allow 
the sap to run back into the leaf, and the brownish parts of the 
leaf to become pliable. The fires are then re-started and the tem- 
perature raised to a few degrees higher than during the preceding 
stage. 


When the brown colour begins to spread from the edges 
towards the midrib and the brown coloured part of the leaf becomes 
brittle, the fires are again removed and the barn allowed to cool 
and the sap to spread. This process is repeated, and as the curing 
progresses, the temperatures are increased each time after the fires 
are re-lighted. It is seldom advisable to raise the temperature 
higher than T25 degrees F. The cured leaf should be of good size 
and body and a uniform dark brown colour. 

The desired qualities of the cured leaf may be seriously affected 
by being subjected to excessive quantities of smoke, which will 
leave heavy dei>osits on the leaf and blacken the tobacco. The 
fuel used for burning in fire-curing barns should be selected from 
hard woods which do not create any unpleasant smell whilst burn- 
ing. Shelled maize cobs also form a suitable fuel. 

After the curing is completed, the tobacco is brought into con- 
dition and bulked preparatory to grading and baling. The time 
taken for fi.re-curing is between two and three weeks, according 
to the size of the tobacco and seasonal conditions during the curing 
X3eriod. 

Flue-Curing. In flue-curing, artificial heat is applied contijiu- 
ously throughout the curing period. Heat is generated in suitably 
constructed furnaces using either wood or coal fuel, and iiues 
radiate this heat in the barn. There are also special curing systems 
employing oil burners, steam radiators and electric radiators, which 
dispense with the use of the conventional type of due and provide 
more accurately controlled heating. 

Flue-curing is the most modern method of curing tobacco and 
requires constant and careful attention to every detail. The skill 
and care exercised during the curing have a direct influence on the 
vuiiue of the tobacco produced. Typical flue-cured tobacco ranges 
in colour from bright yellow to dark brown. Clear lemon -coloured 
leaf, however, is in the greatest demand and commands the highest 
prices. Green is the colour least desired, and the curing should be 
so regulated that the proportion of green coloured leaf is kept at a 
minimum. Care in harvesting the tobacco will assist in reducing 
the quantity of green-coloured leaf in each curing. On the other 
hand, the leaf should not be fully yello'w when it comes from the 
barn. It is found that the most successful curing and clearest 
colouring results when the tobacco is dried out with a slight 
greenish tinge. It is important also that the barn be filled in one 
day with leaf of the same texture and ripeness so that the tobacco 
will yellow at practically the same time and cure uniformly. 
'There are many forninlae advanced for this met hod of ciirinof and 
xmd amy one may he correct under certain cond-itio7is^ but they 
cunnot all' he correct at one and the same trwrc.' 'The type:'-'of leaf 
.and the climatic conditions .o-btaining duri,ng the process will largely 
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regulate the rate of curing; for instance, lieavy-bodied leaf will be 
longer in curing than light leaf, and leaf which is 5 'ellow when 
picked will cure faster tha.n greeivcoloiired leaf. 

i.ii order to control the rate of drying, the temperature in the 
barn must bear a certain relation to that of the. .outside air. The 
correct difrereiice between the temperature inside the barn and the 
air outside will be determined by the humidity of the latter. The 
rnoisture-holdiiig capacity of air increases as the temperature rises, 
consequently higher temperatures are required in the bam during 
wet weather than in dry weather, and lower temperatures are re- 
quired ill cool w-eather than in w^arm weather. 

The state of the outside air has also to fee considered in, xegu- 
latiiig the ventilation of the barn during the time the tobacco is 
being cured. ,A dry outside atmosphere calls for reduced ve,i:itilation 
through bottom ventilators, and top ventilatioii should also be 
reduced to a minimum so that the leaf will not dry out too rapidly 
and too g.reen. In wet weather the bottom ventilation, is reduced 
and top ventila.tion is increased in order to expel moisture-laden 
air from the barn. 

During excessively wet spells, and wdieii the leaf is heavy- 
bodied and contains a good deal of water, it may soinetimes he 
advisable to open the top ventilators slightly, when the temperature 
in the bar,n. reemhes 105 degrees F. to 110 degrrees F. This reduces 
the amount of ^Apoiiging'’ which often occurs ■when, the barn is kept 
dosed iintii the temperature of 115 degrees F. (the te,mperature 
to be reached before ventilation is generally recommended under 
normal conditions) is registered within the barn. The top ven- 
tilators are at hrst opened slightly and the opening gradually 
increased in order to drive off the excess moisture from inside the 
barn. The bottom ventilators .should be kept closed at this stage 
of the curing, or onl^' a strictly limited amount of ventilation 
allowed, as too much ventilation through the bottom vents would 
defeat the end in view by introducing a fresh stream of moisture- 
laden air into the barn. 

Ill flue-ciirnig there are three distinct stages through ivhich the 
leaf must pass, namely, yellowing, faing the colour, and drying the 
leaf and midrib. 

' Yellowing the Leaf. This is accomplished by subjecting the 
tobacco to low heat with high humidity. As soon as tlie barn lias 
been hlled, the door and ventilators should be closed to prevent 
the escape o.f moisture. A thermometer (maximum and mini mum 
reading a,nd graduated in single. degrees- up to lIO degrees -F.) and 
a hygrometer should be suspended from the bottom tier in the centre 
of ' the barn. The wick on the hygrometer wet bulb should be 
-properly -fitted ' and. must be kept moist, otherwise' the difference 
between wet, ^ an cl, dry- bulb readings' will- be inaccurate.. Next a 
small fii - 6 -, IS -lighted in the furnace and,, the temperature in th,e- bar.ii 
--is, rai,sed to 00, degrees F. during the. first three to' six hours. In 
■the ea-rly .■Btage„s -of '.curing, 'a .low heat is .es-sential until the' leaf 
yellows;; a .high temperature at. this- stage- would ruin-the - tobacco. 
The temperature is therefore kept "at 'ao degrees F, until the leaf 
■ starts to yellow at '.the 'tips and round the" -edges.'- - 
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This generally occurs in about 24 hours early in the season, and 
twice -or three times as long later in the season when outside air 
temperature is low and the tobacco is not ripening in the field. 
Next the temperature is raised to 95 degrees F., and this heat 
iiiaintained until the yellow colour begins to spread in towards the' 
midrib of the leaf. The temperature is next increased gradually 
to 100 degrees F., and held there until the yellow colour is more 
pronounced. 

During this time the atmosphere of the barn should be 
saturated to prevent tlie leaf from drying out. Sufficient moisture 
must be kept in the barn to give a reading of 3 degrees or 4 degrees 
difference between the wet and dry bulbs of the hygrometer. 
Should the wet bulb register more than 4 degrees below the dry 
bulb, it signifies that the air inside the barn is becoming too dry. 

In this case more moisture must be introduced by pouring water 
on the floor and lower walls and lolacing wet bags on the flues. 
Instead of water, low-pressure steam may be introduced until the 
required degree of humidity has been attained. 

When the leaf begins to show more yellow in colour, the tern- 
perature is increased to 110 degrees F., and this heat is maintained 
until the leaf is yellow, with only a slight greenish tinge. The 
temperature is then gradually raised to 115 degrees F., and held 
there until the proper yellow colour is developed. Between the 
temperatures of 100 degrees F. to 115 degrees F. the humidity in 
the barn is gradually reduced until the wet bulb registers 12 degrees 
below the dry bulb. Maintaining the requisite degree of humidity 
in the barn during the yellowing stage is very important. 

Fixing the Colour, This is the most critical stage in curing 
and it is here that many a barn of good tobacco becomes spoiled. 
The greatest care iu the nianipulation of the barn is therefore 
required. The leaf will turn a reddish brown colour if the atmo- 
sphere of the barn is too humid, or if the ventilation is inadequate 
and the temperature is not increased fast enough. This discoloura-' 
tioii of the leaf is known as '^sponging/^ and is caused by moisture 
collecting on the surface of the leaf. Raising the temperature too 
rapidly wdien there is an excess of moisture in the leaf wall cause 
^‘scalding” and reddish-brown or greenish-black coloured areas to 
appear on the leaf. Another discolouration is caused through the 
cells of the leaf being prematurely killed, preventing the necessary 
ehemical changes from taking place. This happens when the 
ventilation is excessive and the temperature is increased too rapidly. 
The leaf in this case has a dark greenish-reel or blackish colouration. 
Sponged tobacco is of more value than green or blotched leaf, but 
the grower should try to eliminate all these classes of leaf. 

The main object in fixing the colour is to prevent any further 
change in colour after the yellowing stage is passed. The barn 
should be so managed that the moisture is carried off through the 
ventilators as fast as it is given ofl by the leaf. The temperature 
is regulated in such fashion that the colour will be normally fixed 
in 15 to 18 hours. The top and bottom ventilators are slightly 
■'Opened when the leai'is jellowed,: and the heat registers 115 .degree^s 
F. '.When the vents are . open edy the" fire, should be ■ increased.,' to ■■ 
' maintain the re.quired,' temp'erature in', the barn. The ve,ntilatio'n is. 
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gradually increased while the heat is maintained at 115 degrees F. 
iiiitii the tips of the leaves begin to curl upwards. The next step 
is to increase the temperature to 120 degrees F., and hold it there 
until the leaf begins to curl in towards the midrib. The leaf is now 
drying and the temperature is further increased to 125 degrees" F., 
this temperature being maintained until the web of the leaf is 
about dry and the difference between the wet and dry bulbs is 
about 25 degrees. 

Drying the Leaf. To complete the curing it is necessary to dry 
the- leaf tlioroughhy and this is accomplished by raising the tem- 
perature from 125 degrees F. to 130 degrees F. in two hours’ time, 
after the Aveb of the leaf appears to be dry. The temperature 
should be maintained at 130 degrees F. for about four hours, then 
raised to 135 degrees F. in one hour and held there for approxi- 
inately four hours, by which time the web of the lea! should be 
thoroughly dried out. Ventilation is next reduced and temperature 
increased hourly by 5 degrees, until 160 degrees F. is attained This 
heat is iiiaiiitained until the midribs are thoroughly dried and 
brittle. The fire should then be drawn and the barn allowed to 
cool down. Temperatures exceeding 160 degrees F. are not recom- 
mended, nor should they be necessary except where the whole 
plant method of harvesting is emjjioyed, in which case the jnaxiinum 
is 180 degrees F. 

By using temperatures much higher than 160 degrees F. growers 
cause a decline in the quality of the tobacco. Excessive heat 
makes the leaf veiy- brittle and lacking in texture. The coloiu’ 
of the leaf is also impaired and may take on a reddish, cast 
coiiiinonly described as '‘'scorching.” 

It muni be cltarhj iinderniood that the foregoing f€n^ 2 >c/ra^^^re 8 
f/re given only an a guide, and while being correct under certain 
conditions^ they are not expected to be suited to the curing of 
every barn of tobacco during each and every season. 

The grower will find the above guide useful in deciding how the 
curing is progressing and, by modifying the heat, moisture and 
ventilatiom will be able to arrange the rate of curing to suit the 
type of leaf in the barn and the climatic conditions prevailing during 
the curing period. Normally the time required foiy iiue-curing 
tobacco is from four to six days. 

The provision of cement-covered floors and the use of hot air 
ducts for ventilation of the barn will enable the grower to cure the 
tobacco to better advantage. An excessive quantity of water 
poured on the floor will induce “sponging,” particularly in the case 
of earthen floors. A thoroughly saturated earthen floor is a common 
cause of di,fBculty in the reduction of the relative humidity wdieii 
the temperature has reached 130 degrees F. approximately. At 
this temperature a great deal of moivSture is driven out of the floor ; 
hence the increased humidity, even though the same barn appeared 
to have the correct degree of humidity at, say, 120 degrees F. or 
125 degrees F, All barns should have brick floors covered with a 
' thill coating of cement, as, it is then 'easier to control the humidity, 
especially' if ' drain, plugs .are let in through the wall to run off 
.^surplus water when it is no. longer required' in the barn. The use' 
"'■of wa.,riii or pre-heated air in place of' cold air commonly introduced 
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into tlie barn during ventilation will also reduce the amount of 
“sponging/’’ Further efficiency is gained by the installation of 
efficient fiiniaces, flues and improved circulation of air in the barn. 

Handling the Cured Leaf. After the tobacco is cured it is 
extremely brittle and cannot be removed without serious damage 
unless the leaf is conditioned and rendered soft and pliable before 
being handled. Tobacco becomes soft when exposed to damp 
atmospheric conditions: these conditions may be brought about by 
the use of low-pressure steam, water, or a combination of both in 
the curing barn. Partially conditioned leaf may be carefully 
removed from the barn and rdaced in a conditioning pit until the 
leaf becomes fully pliable. This is the method generally adopted 
ill the case of air-cured and suincured tobacco. 

The characteristics of the cured tobacco are either improved 
or spoiled in the subsequent handling. When properly handled 
the leaf will improve in colour and equality, but if badly handled 
the reverse will be the case. Care should be taken not to over- 
condition the tobacco otherwise the colour will darken and the 
quality deteriorate. Speaking generally, the brighter the colour 
the less the degree of condition into which the leaf should he 
brought. On the other hand, tobacco should not be too dry. When 
in proper condition for bulking, the web of the leaf and lower half 
of the midrib are pliable, but the upper half of the midrib should 
be only slightly supple. 

When ready, the tobacco is removed from the barn or eoo- 
ditioning pit to the bulking shed and is placed in bulks which may 
be built either with a circular or rectangular base. The tobacco is 
first untied from the sticks and roughly graded into four grades, 
viz., bright, medium,, dark and green. Each of these grades should 
then be bulked separately. The bulks can be made any convenient 
length and width and about six feet high. They should be built on 
raised platforms allowing an air space between the platfoiuns and 
the floor to prevent the bottom layers of leaf from becoming mouidjn 
Growers sometimes bulk tobacco for a while on the sticks as it comes 
from the barn, and in this case also the same attention is required 
in regard to the moisture content of the leaf and general handling 
of the tobacco. 

The bulks should be inspected carefully at regular intervals, 
and if any tobacco is found to be overheating or becoming mouldy, 
the bulk must be broken down and rebuilt after the leaf has been 
shaken out and aired. When turning bulks, the tobacco which 
formed the centre of the old bulk is placed to the outside, .and in 
the same way the bottom tobacco is placed on the top of the new 
bulk. This will ensure greater uniformity in the leaf when it is 
finally removed from the bulk to be graded. 

The majority of growers now send their tobacco to commercial 
tobacco grading warehouses to foe graded and packed for sale over 
the tobacco auction floors. It is, therefore, not proposed here to 
discuss the question of grading and baling tobacco es;cept to state 
that when baling the tobacco for despatch to the warehouse care 
should be taken that the leaf in each bale is in good keeping 
condition' and of approximately the same grade. The''* weight, .of 
the bale should be approximately 180 lbs. 
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In conclusion, it may be stated that, to become tiiorouglily 
proLcieiit, a tobacco grower needs to gain experience through the 
actual handiing of the crop, for there are certain details concerning 
the growing, harvesting, curing and handling of tobacco which 
cannot be fully mastered except through personal experience. 

SUMMARY. 

(1) The harvesting of tobacco requires care and good judgment 
and is closely related to the value of the cured product. 

(2) Get to know when a leaf is ripe, and harvest leaf when it 
is suitably ripe for the process by which it is to be cured. 

(3) Uniformity in harvesting makes for uniformity in curing. 

(4) Green tobacco is of low value; take every precaution to 
produce the absolute minimum of undesirable leaf. 

(5) Harvesting of tobacco is facilitated by having adequate 
barn accommodation. 

(6) The tobacco should be carefully handled during the har- 
vesting, otherwise damage may result for which you have to pay. 

(I) The curing of tobacco is a scientific process and requires 
to be studied as such. 

(8) Buildings suitable for the purpose are an aid to satisfactory 
curing. 

(9) Do not overcrowd the barn ; money is lost when the leaf is 
damaged through being too tightly* packed for curing. 

(10) Have your buildings and plant for curing put in working- 
order before the crop is due for harvesting. 

(II) Provide for adequate supervision throughout the harvest- 
ing and curing of the crop. 

(12) Endeavour not to grow more tobacco than can properly 
' be accommodated in your buildings ; excessive quantities of tobacco 
iii relation to housing accommodation usually lead to the production 
of a lower grade leaf. 

(13) Every effort should be made to produce quality rather than 
'quantity. ■ 

''",.(14)' Conserve fuel by the 'use of, efficient furnaces, flues and 
improved 'circuiatio'',n of air 'in' the 'barns and provide for future fuel 
requirements by 'planting treesU-o replace' mdigeno.us. trees already 
cleared ol the iaiidJ 
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Southern Rhodesia 
Veterinary Report. 

NOVEMBER, 1946. 

Biseases. African Coast Fever: No additional farms reported 
infected during the month. Anthrax: An outbreak of ilnthrax 
occurred in the Bulawayo and Fort Victoria districts. 

Mallein Test. 43 horses and 4 mules were tested with negative 
results. 

Tuberculin Test. 4 head of cattle were tested with negative 
results. 


IMPORTATIONS. 

United Kingdom : 1 horse. 

Union of South ilfrica: 6 bulls, 10 cows (breeding), 2 donkeys, 
52 horses, 4 mules, 40 goats, 229 sheep. 

Bechuanaland Protectorate: 44 oxen. 

EXPORTATIONS. 

Union of South Africa : 4 horses. 

Northern Rhodesia: 8 bulls, 88 donkeys, 1 horse, 16 pigs. 

Belgian Congo : 12 oxen. 

Portuguese East Africa: 28 oxen, 15 cows, 

EXPORTATIONS--MISCELLANEOU^S. 

In Cold Storage. 

Northern Rhodesia: Bacon, 15,2.84 lbs.; beef, 386,092 lbs,; 
sausages, 1,352 lbs.; offal, 7,604 lbs.; mutton, 37 lbs.; fats, 5,690 
lbs.; veal, 1,285 lbs.; brawn, 148 lbs.; polony, 2,106 lbs.; pork, 
5,755 lbs. 

Union of South Africa: Bacon, 20,642 lbs.; offal, 44,288 lbs. ; 
fats, 2,902 lbs. ; pork, 72,226 lbs. 

Belgian Congo; Bacon, 3,606 lbs.; beef, 175,929 lbs. ; offal, 5,742 
lbs.; veal, 3,936 lbs.; poultry, 68 lbs.; pork, 3,757 lbs. 

Bechuanaland Protectorate: Bacon, 255 lbs.; beef, 8,085 lbs.; 
sausages, 202 lbs.; offal, 153 lbs*; fats, 187 lbs. ; brawn, 77 lbs.; 
polony, 233 lbs. 

Meat Products, from; Liebig’s -(Rhodesia), Ltd., West Mcholson., 

Union of South Africa: Corned beef, 48,960 lbs. ; Oxo fluid, 
162 lbs. ; Vienna sausages, 10,395 lbs. ; lunch roll, 4,725 lbs. ; pate de 
fois, 2,030 lbs. ; ass. spreads, 15,950 lbs. ; sandwich spread, 8,775 lbs. 

Belgian Congo : Oxo fluid, 225 lbs. 

HUSTON,'/; 

, Chief Veterinary Surgeon* 
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DECEMBER, 1946. 

Diseases. African Coast Fever. No additional farms reported 
infected during tlie montli. 

Mallein Test. Eifty-six horses and 617 donkeys were tested 
with negative results. 

Tuberculin Test. One bull was tested with negative result. 

IMPORTATIONS. 

United Kiiigdom: 4 cows and calves (breeding). 

Llnion of South Africa: 8 bulls, 8 horses and mares, 53 
geldings, 554 sheep (slaughter). 

■ Bechuaiialand Protectorate : 302 oxen (slaughter). 

Northern Rhodesia: 5 horses and mares. 


EXPORTATIONS. 

Union of South Africa: 617 donkeys. 

Northern Rhodesia: 6 pigs (breeding). 

Belgian Congo : 1 pig (breeding). 

Portuguese East Africa: 12 bulls, 25 oxen (slaughter). 

Nyasaland: 10 pigs (breeding). 

EXPORTATIONS— MISCELLANEOUS. 

In Cold Storage. 

Northern Rhodesia: Bacon 5,649 lbs., sausages 50 lbs., beef 
35,085 ibs., offal 2,394 lbs., fats 1,474 lbs., veal 574 lbs., sausage 
casings 46 lbs., poultry 403Ubs., polony 164 lbs., pork 2,678 lbs. 

Union of South Africa: Bacon 54,164 lbs., sausage casings 
1,321 lbs., poultry 2,537 lbs. 

Belgian Congo: Bacon 4,173 lbs., beef 116,612 lbs., offal 23,209 
lbs., veal 355 ibs., sausage casings 567 lbs., poultry 990 lbs., x^olony 
56 lbs., pork 13,501 lbs., mutton 201 lbs. 

Becliuanaland Protectorate: Bacon 456 Ibs., beef 5,618 lbs., 
sausages 190 lbs., offal 211 lbs., brawn 28 lbs. 


Meat Products from Liebig's (Rhodesia) Ltd., West Nicholson. 

Union of South Africa: Fats 8,610 lbs., Vienna sausages 330 

lbs., neats foot oil 9 ibs., pate de foie 508 lbs. 

Netherlands East Indies: Corned beef 18,000 lbs. fats 10 500 
lbs,, pate de foie 1,813 lbs. > > 


PERCY D. HUSTON, 

Chief Veterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-46. 


Monthly Eeport No. 170. January, 1947. 


. Red Locust: N omadacris septemfasciata, Serv. 

No reports of locusts in any stage of development within the 
Colony were received. 


J. K. OHOELEY, 

Chief Entomologist. 
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Affricultural Journal 


Vol. XLIV. No. 2 


March-April, 1947. 


Editorial 


Notes and Comments 


TKE DISADVANTAGES OF HILLING MAIZE. 

is not necessary to remove the suckers from growing maize 
crops. This practice, adopted by many farmers with the idea of 
increasing yield and incidentally providing a little fodder for stock, 
actually decreases the yield, as proved by an experiment conducted 
at Grafton Experimental Farm over a period of four years. — 
(‘^Agricultural Gazette,^’ 'New South Wales, December, 1946.) 


DAIEY BONUS SCHEME 194647. 

In view of the drought it has been decided that the pro- 
duction requirements under the Dairy Bonus Scheme should be 
maintained for this season at the same level as last year, viz., 
with the exception of the standard for the first year wh^ch will 
remain at 125 lbs. of butterfat. the requirements for second and 
third year participants will he lowered respectively to those of 
the first 'or second year.' 'The 'standards will therefore be as 
follows: — 


Existing Standards Standards for the Cm rent Season. 


First Year — 125 lbs. Butterfat. 
Second Year — 150 lbs. Butterfat. 


125 lbs. Butterfat, 
125 lbs. Butterfat. 


Third Year— 175 lbs. Butterfat. 


150 lbs, Butterfat. 
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THREE ■ USEFUL LEGUMINOUS FODDER TREES. 

This is the title of an article of particular interest to farmers 
in low rainfall areas. The trees- described are the Mesquite or 
Prosopis TreGj the Honey Locust or Gleditsia Tree and the Carob 
or Locust Bean. In South Africa the Mesquite Tree seldom 
exceeds thirty feet in height as it is usually planted in poor 
infertile soil. Once established its average height growth is from 
: 1-3 ieet per year. It is cultivated mainly for the pods, which have 
■ ■a, high nutritional value, the pods -being relished by horses, cattle, 
donkeys, shee|3, pigs, etc. Under very favourable conditions the 
tree starts bearing from the fourth or fifth year and from its 
tenth year it can be expected to yield 200 lb. of pods. The pods 
should he collected immediately they drop off and stored in a 
dry place. The seeds, which should be soaked in very hot water 
for about 24 hours and allowing the water to cool, may be sown 
directly in well prepared soil or raised in tins in a nursery. The 
plants should be set out at an espacement of 20 feet. 

The Honey Locust or Gleditsia Tree is found in many parts 
of the Union as an ornamental, shade or fodder tree. It is frost 
and' .drought resistant. As it is inclined to put out suckers it 
can be planted in dongas to control erosion. The pod yield 
differs and it may therefore be necessary to graft or bud to 
produce high yielding trees. From- the seventh to twelfth year 
up to an average yield of 500 lb, of dried pods of high nutritional 
. value may be expected. As in the case of Mesquite, seeds mu«t 
be soaked and the same espacement is recommended. 

The Carob is grown mainly for its pod", which contain a high 
percentage of sugar and other digestible materials. For feeding 
to animals other than pigs the pods, after being crushed, should 
be mixed with hay, grass or oats. The seed should be soaked in 
boiling water and then sown in situ, as the young plants do not 
'transplant 'Well. ■ 

(In Southern Rhodesia results with Carob Bean are frequently 
poor and are usually better at lower altitudes.—Ed.) 

— [^‘Farming in South Africa, January, 1947,] 

Experiments conducted in the Botany Department of Man- 
chester University have shown the importance of veinalization 
treatments. Four sets of Feltham King Lettuce were sown out 
of doors on April 8. One set of seed (S) was soaked for 24 hours 
before sowing while set (SX) was soaked 72 hours, by which time 
germination had commenced and the radicles were visible, A 
further two sets (V and VX) were similarly treated and in addition 
were kept at 0— -4° C for 24 days before sowing. These four sets 
were sown together, germination was successful and apparently 
at the same rate all formed hearts at the same time. Appreciable 
differences were evident, howeyer, in the rate at which ‘'‘bolting'^ 
Jr^^urred. No set showed signs of ^%ol|img'^ before July 20th and 
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the graph below shows the percentage of bolters in each set after, 
this date On July 30th the bulk of the V plants were 45-60 cm. 
high, and the VX plants 15-18 cm., while a few S. and SX plants 
were just showing evidence of bolting. Flowering dates were as 
follows: — V plants, . 28th August; VX plants, 2nd September;’ 
S and SX plants, 1st October. The vernalization treatment of the. 



swollen seed accelerated flowering by thirty-one days. This great 
acceleration may have been partly due to unfavourable weather 
during September which retarded the flowering of S and SX 
plants 

The important point noted was that the vernalization treat- 
ment given after the radicle emerged was so much less efiective 
than the treatment carried out after the seed had swollen for only 
24 hours and before germination occurred. The importance of 
timing any ' vernalizatioii .treatments' is also' stressed. — (^^Kature/^ 
January 4, 1947.) , ^ " 
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Annual Milking Competition, 

1945 - 1946. 


The Southern Rhodesian Annual Milking Competition ^ which 
has been held for the past 15 years, is open to all farmers whose 
herds are tested under the Government Milk Recording Scheme, 
other than those who supply milk for the fresh milk trade. 

The competition is divided into two separate competitions, one 
based on the highest average quantity of milk produced by the 
best 15 cows in the herd, and the second competition on the highest 
average quantity of butter-fat produced by the best 15 cows in 
the herd. 

Messrs. Meikles Trust &s Investment Co., Ltd., Leachdale Farm, 
Shaogani, wRo are the winners this year of the competition for the 
highest average quantitj’ of milk produced, are to be congratulated 
for the very creditable record of 11,860 lbs. of milk per cow, which 
means that each cow of the 15 winners in the herd produced just 
under four gallons of milk daily during the 300-day milking period. 

Messrs. Meikles Trust & Investment Co., Ltd., have won this 
competition for seven or eight years in succession in addition to 
winning the butter-fat competition on at least four consecutive 
occasions. 

The second and third prize-winners in this competition, the 
Grassland Experiment Station at Marandellas and Mr. Rijk le S. 
Fischer, of Headlands, are also to be congratulated upon the very 
fine records set up, which fall only just below the figures returned 
by the winning 15 cows of Messrs. Meikles Trust k Investment 
Co., Ltd. 

For the second year in succession the Grassland Experiment 
Station at Marandellas has been the winner of the butter-fat com- 
petition. In this case the very creditable average of 429 lbs. of 
butter-fat was produced by each of the 15 winners in the herd. In 
terms commercial butter, each cow produced just under 520 lbs. 
during the 300-day milking period. 

The Ml results of the two competitions are as follows 

CompetitiOE (for the 15 cows with the highest average milk 
production in a lactation not exceeding 300 days)-— 

Lbs. 

Ist^ — ^Thos. Meikle Trust & Investment Co., Ltd., Leach- 
dale, Shangani : Average production of milk per 
cow 11,860.0 






A glimpse of a few of the Frieslands at the Grasslands Experi mental Station, Marandellas. 
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Lbs. 

2iid~Grassiand Experiment Station, Marandellas : 

Average production of milk per cow 11,789.7 

3rd~R. le S. Fischer, Wakefield, Headlands: Aver- 
age production of milk per cow 11,077.7 

Competition (for the 15 cows with the highest average butter- 
fat in a lactation not exceeding 300 days) — 

1st — Grassland Experiment Station, Marandellas: 

Average production of butter-fat per cow 429.1)7 

2nd — Meikles Trust & Investment Co., Ltd., Leach- 
dale, Shangani: Average production of butter-fat 
per cow 389.00 

3rd— R. le S. Fischer, Wakefield, Headlands: Average 

production of butter-fat per cow 372.83 
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Letting Machines do it 


Farm Drainage Work Mechanised. 


By L. A. G. BAREETT, Massey Agricultural College, 

Kew Zealand. 


Thousands of acres of New Zealand's swamp lands have pros- 
pects of being made productive through adequate drainage. Many 
more thousands of acres of farm lands already settled are in need 
of relief from excess water, which by its persistence encourages 
the growth of rushes and other wet-footed plants in place of good 
pastures, 

• Economical means whereby this transformation might be 
brought about, and the pimduction from large tracts of country 
almost doubled, -were suggested by a demonstration of many new^ 
types of farm drainage machinery at Massey Agricultural College 
(N*Z.) recently. Some 1,700 people saw there in action a combined 
trench-digging and tile-laying machine, with an angle-dozer for 
bach-filling the trench; two ditching machines of New Zealand 
design, at least one of which will probably prove of interest over- 
seas; a side dragline for cleaning open drains; a special type of 
metal tractor wheel for supplementing the grip of rubber tyres in 
soft country ; two mole drainage ploughs controlled from the seat 
of the tractors, one by a rope and the other by hydraulic lift ; and 
an ingenious device whereby a tile can be drawn into the outlet of 

Chief interest focussed on the Eoteho machine, which combines 
the. two functions of digging a trench and laying tiles in one opera- 
" tion. It was 'designed and brought, into production in England 
during the war years, and only recently has been taken of! the 
secret list. The; reported, results in England appeared to be so 

proinising'that the Massey College authorities imported a machine 

'demonstr^^^ with a view to encouraging the .use 

for tile drainage work on farms. ■ The work done at 
'f®,|ifip,|,:,deiBonstration, where the machine ■ travelled a chain in six 
; 2 'eyealed ■ R possibilities for many types of country ' on' 
^New Zealand. 

on the, rotary' hoe- principle, the implement, :cpmprise S ' 
diameter fitted • w.ith.. hoe"",-bla,des.'' .' A,s 
" the machine mo'ves ' forward, ' the blades -/rotate ' and'-'' the '' ho'e 







>g »» very sticky conditions, 

iaid the tiles neat] 


the Roteho has di 
' a*ong the bottom. 
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into the soil, carrying the displaced earth to a chute which lays it 
clear of the trench, the standard width of which is seven inches, 
though the depth can be varied from 20 to 36 , inches. By the aid 
of remote controls the driver can steer the tractor, and, through 
use of sighting rods, can regulate the depth of the trench within 
the 12 inches of tolerance allowed by the machine. In second gear^ 
10 chains of tiles can be laid in an hour. 

Before operation, tiles are laid out in small heaps along the 
course of the proposed drain. A chute-like attachment to the 
machine above ground level is used for placing the tiles by hand. 
The machine eases them into the bottom of the trench, w^here they 
are made more compact by a roller fitted to their shape. 

Home-Designed Ditch-Digger. Another machine with definite 
prospects for wide use in New Zealand and overseas was a ditch^ 
digger designed by Mr. Guy Lewis, an Alfredton (Wairarapa) 
farmer, who has wmrked it successfully in rough, bush-burn country. 
Although to the inexperienced eye it might have what the designer 
himself described as a ^‘Heath Robinson’’ appearance, the machine 
is an ingenious affair with no delicate mechanism to be jolted out 
of position. Combining the principles of the plough, the disc and 
the trip release, it will cut and throw clear slices of soil some 11 
inches wide and eight inches deep. Three cuts at ordinary tractor 
speed will excavate a trench two feet deep and nearly a foot wide- 
leaving a trench ready for tile-laying, or the makings of an open 
farm drain into w^hich tile or mole channels can be led. 

This New Zealand invention comprises two discs five feet in 
diameter, spaced 11 inches apart, and mounted on a stout frame, 
behind which are two very wide wheels to distribute the weight in 
soft going. In operation, the discs cut a slice of soil eight inches 
deep, and this remains between the revolving discs until, at the 
top of the circumference, a scraper ensures that the slice slides 
on to a single disc, which revolves because of the weight of soil:, 
and the soil is thrown well clear of the wide, following wheels. 
The cutting share is protected by the two discs, which tend to ride 
over any obstacle too tough to cut through. 

The second ditching machine, also a product of Wairarapa in- 
genuity, consists of a U-shaped cutter mounted on a frame. As the 
machine is let into the ground, the cutter severs a slice which is 
carried to the surface on a long slide, and deposited on one side 
of the trench | 3 y a crowder. Five or six cuts are necessary for the 
formation of a tile drain two feet deep. 

The Bower wheel, for improving the drawing power of rubber- 
tyred tractors, was widely used in England during the war. A 
unit has been presented to Massey College for demonstration pur- 
poses. Basically, it comprises a heavy casting which carries a 
series of spokes, each ending in a paddle blade. The casting can 
remain bolted to the tractor, and the spokes can be extended 
quickly beyond the tyre to give extra grip. 

' The demonstrations, were '''attended ' by farmers ^ as far 

afield as North Auckland and Southland. 
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The Southern Rhodesian Wheat 
Crop 1946. 


By P. FULLEB;., Chemist, The Rhodesia Milling k Manufacturing 

Co., Ltd., Bulawayo. 

MIDLANDS DISTPtICT. 

Eiikeidooriij IJinvuma, Ghatsworth, Gntu and Fort Victoria. 
The first truck of wheat was received on October 10th and 
by December 31st 21,600 bags were received. 

The average figures were : — 


I 

! 

i 

1945. 

1944 

Bushel Weight ... 

1 65|- lbs. 

64| lbs. 

64-| ‘lbs. 

Kernel Weight ... 

1 38.35 grams 

37.37 grams 

37.0'0 grama 

Moisture 

9.01% 

1L65% 

10.00% 

Protein 

10.25?o 

I 10.44% 

9.73% 


Grading. Only one lot of wheat was under grade this year ; 
91 bags weighing 61 1 ib.s. due to screening; 0.4%. 


Moisture. 199 samples were tested for moisture. All the 
wheat was dry, with the following distribution: — 



1945, ! 

1944. 

,■.'6-7%' ... 

... 20 samples .. 

j 

• 10% 

— 

— 

'■ T 8% ... 

... 27 samples 

. 13.59% 

— 

— 


... 30 samples .. 

. 30.15?o * 

2.20% 

, 


... 49 samples .. 

. 24.62% 

5.19% 

39.8% 

■''■■■'■,10-11%' ■... 

... 33 samples .. 

. 16.58% 

i 23.69% 

2L1% 

.'7 'A 1-12% ■ , 

... 10 samples .. 

. ■ 5.02% 

1 33.43% 

32,6% ■ 

Over 12% .. 

.. ... ™', 

— 

i 21.10% 

6.5%; 

.:.''."'0^¥e'r 13% .. 



14.60% 

; ' ^ ■ 


^ Protelii Content, ■Protein: figures '.were low again' this' year, 
Tkis is a big fault with Rhodesian wheat.. 'For satisfactory .bread 
production high p.r.otein ■'■content's, are... needed. . ■ '. 
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208 samples were tested with the following results : — 


1 

1945. 

1944. 

Less than S%... 

2 samples 



' 5.60% 

8-9% 

25 samples ... 

13.6% 

1.77% 

20.9% 

9-10% 

80 samples ... 

38.4% 

32.88% 

. 40.1% 

10-11% 

72 samples ... 

34.6% 

37.77% 

18.5% 

11-12% 

22 samples ... 

10.6% 

18.66% 

13.0% 

Over 12% 

7 samples ... 

3.3% 

8.00% 

1.8% 


These figures should be compared with protein figures on 
samples from the Government Plant Breeding Station. 

Kernel WeigMe. 205 samples were counted. 



1945. 

1944. 

Less 

than 30 grams 

2 samples 

— 

— 

30-35 

grams 

74 samples 37.07% 

23.89% 

27.00% 

35-40 

grams 

87 samples 42.44% i 

52.65% 

56.30% , 

Over 

40 grams 

42 samples 20.49% 

23.45% 

17.60% 


Varieties Grown. From information received from grower^ 
the following varieties were growm this year 



No, of growers 
growing as only 
crop. 

No. of growers 
growing as part 
i crop. 

1 

Total. 

Punjab 8 A 

36 

' 13 ; 

"' 49' ' 

Karachi ’ 

8 

— , , 

'.''■.'■a;"- 

Mentana... 

9 

'4 

13 

Giuyas ... ... 

3 



Klein Keren 

4 

- ■ 4. ' 


B.25e 


1 

, -' 1 

Stirling., 

1 


1 

Piisa 4 ... ' 

1 


4 

Pioneer ... ... 

1 

, ' ' 


Reward ... .... ' 

-- 1 



Kenya Governor ' 

: — ■ ■ . ' 




Punjab 8 A is , still 'the' most- widely gmwn wheat. 
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The Southern Rhodesian Wheat 
Crop 1946. 


By P. FULLE.H, Cbeiiiist, The Pthodesia Milling k Manufacturing 
Co., Ltd., Bulawayo. 


MIDLANDS DISTRICT. 

EnkeMooni, Univuiiia, Ghatsworth, Gutii and Fort Yictoria. 
The first truck of ^riieat was received on October 10th and 
by December 31st 21,600 bags were received. 

The average figures were : — 


! 1 

i 1 1945. 

1944 

Bushel Weight ... 

‘ 651 lbs. 

641 lbs. 

64j Tbs. 

Kernel Weight ... 

1 3S.35 grams 

37.37 grams 

37.00 granrs 

Moisture 

^ 9.01% 

11.65%, 

10.00'% 

Protein ... ... 

10.25% 

I 10.44% 

i i 

9.73% „ 


Cxrading. Only one lot of wheat was under grade this year ; 
91 hags weighing 6I-| lbs. due .to screening; 0.4%. 


Moisture. 199 samples were tested for moisture. All the 
■wheat was' dry, with the following distribution: — 


I 

i 

■ - i 

■ ■ 1 

1945. 

1944. 

6- ; 7 

... 20 samples ... 

10% 



C".7-.8% ... 

... 27 samples ... 

13.59% 

— 

— 

■ : 8- 9% ... 

... 30 samples ... 

30.15% ■ 

2.20'% 

— 

... 

... 49 samples ... 

■24.62% 

5.19% 

39.8% 

10-11% ... 

... 33' samples ... 

16.58% 

23.69% 

21.1% 

11-12% ... 

Over 12;;. .. 
Over 13% .. 

... 10 samples,... 

5.03% 

i 33.43% 
21.10% 

14.50% 

32.6% 

6.6% 


^ Protein Conteat. Protein figures were low again this year. 
This is a big fault with Rhodesian wheat. For satisfactory bread 
Ittoduction higli protein contents are needed. 
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208 samples were tested with the following results : — 



1945. 

1944. 

Less than 8 %... 

2 samples 



5.50% 

8- 9% 

25 samples .. 

13.6% 

1.77% 

20.9% 

9-10% 

80 samples .. 

33.4% 

32.88% 

. 40.1% 

10-11% 

72 samples .. 

34.6%. 

37.77% 

18.5% 

11-12% 

. 22 samples .. 

. 10.6% 

18.66%, 

13.07^, 

Over 12% 

7 samples .. 

. 3.3% 

8.00% 

1.8% 


These figures should be compared with protein figures on 
samples from the Government Plant Breeding Station. 

Kernel Weights. 205 samples were counted. 



1945. 

1944. 

Less than 30 grams 

2 samples 

— 

— 

30-35 grams 

74 samples 37.07% 

23.89% 

27.00% 

35-40 grams 

87 samples 42.44% 

52.65% 

56.307% 

Over 40 grams 

42 samples 20.49% 

23.45% 

17.60% 


Varieties Grown. From information received from grower » 
the following varieties were grown this year:— 



No. of growers 
growing as only 
crop. 

No. of growers 
growing as part 
crop. 

Total. 

Punjab 8A ... 

36 

T3\, 

■'4'9 

Karachi ... " 

8 


8 

llentana ... ■ 

9 

■ '4 


Gluyas ... 

3 

" ' 7 " ■ 


Klein Koren 

4 

4' 

8 

B.256 

— 

1.- 

1 

Stirling ; 

; ■ i'.' 


1 

PUSU' 4 ... ... . ' 

■ .i-"' ■ 


4 

Pioneer 

' ','1 

^ , " 

1 

'Reward'**. ... ■ ' ! 

■ ^ 


1 

Kenya ■ Governor ■■ 


% A.""', 



Punjab BA is still the most wid^ "vheat. 
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A¥erage Figures, For varieties. 



j Busliel 

1 . WeigM. 

1 Kernel 

1 Weight. 

1 ;{Moisture 

%Protein. 

Punjab 8 A ... | 

66 lbs. 

35.6 gms. 

8.9 

9.80 

Meiita,i2a ... 1 

esybs. 

34.5 gms. 

9.1 

9.58 

Gluyas 

62Pbs. 

42.5 gms. 

10.5 

9.71 

.Karachi 

65|lbs. 

35.6 gms. 

9.9 

9.41' 


Size of Crops, Based on wheat received at Bulawayo Mill. 



1945. 

Less than 50 bags ... 

... 26 growers 

i 

... 25.5% 1 

23.85% 

50-150 ... ... 

... 46 groovers 

... 45.1% 

50.46% 

150-300 

... 19 growers 

... 18.6% 

14.60% 

300-500 

6 growers 

... ^5.9% 

8.25% 

Over 500 

5 glowers 

... 4.9% 

2.75% 





Baking Quality. ^ The baking quality of all the samples tested 
was mry poor. The doughs were ail lacking in elasticity and 
stretching power. Oven jump and loaf volume were poor. The 
poor baking properties are reflected in the National Flour being 
produced at the present time. When a fairly small proportion 
of Southern Rhodesian is used there is a drop in the loaf volume 
and ' appearance of the bread. The ■■ quantity and quality of the 
protein was not up to the standard required for bread making. 

The average loaf measure — 22.19 ins. 

SALISBURY mSTRICT. 


Sixteen samples from the larger growers were tested. Average 
figures: — 



1945. ■ 

1 ■ ' 1944. " 

Bushel Weight, ... 

65| lbs. ’ 

64i lbs. 

65i lbs. 

Kernel Weight .. 

. ... 40.9 gms. 

38.4 gms. 

40.0 gms. 

Moisture ' .. 

. ... 9.63% 

11.95% 

^ 11.60% 

Protein ... 

.. ... 9.63% 

10.45% 

10.38% 


Baking quality' of these wheats'' was poor,' being^ similar to" thc'' 
Midlands wheat. ■.'The' doughs 'were: lacking 'in. elasticity" and 
stretching power. Loaves . 'were ''small and' ' of, ■ poor; appearance. 
The average loaf measure'— : 22 . 08 - 'ins.; ; ' 






SOUTHERN" RHODESIA WHEAT CROP, 1946. 67 


SAMPLES FROM THE GOVERNMENT PLANT BREEDING 

STATION. 

Analytical Figures. 


i 

1 

^’Moisture. 

%Protein. 

BusUel ! 

Weieht. j 

Kernel j 

Loa! 

Measure, 

Jubilee ... ... 

8.00 

14.65 

66| 

36.3 

28.00 ins. 

Pioneer 

7.70" 

14.36 

67i 

30.4 

25.75 ins. 

B.256 

9.20 

14.25 

66 

42.4 

24.50 ins. 

E.M. Sabanero 

9.10 

13.57 

66| 

37.3 

: 22.75 ins. 

Kruger 

1 9.20 

14.82 

66i 

46.9 

i 26.75 ins. 

Sabanero 

9.40 

13.91 

65 

38.3 

23.25 ins. 

Kenya 






Governor 

1 9.60 

14.02 

63 

41.2" 

22.75 ins.' 

Matopo 

8.40 

12.08 

,67 

38.4 

22.25 ins. 

Pusa 4 

9.60 

14.71 

67t^ 

45.9 

27.75 ins. 

Punjab 8A ... 

7.50 

11.68 

68 

42.9 

25.00 ins. 

122.D.I,T.L. 

8.30 

13.11 

66, 

44.6 

27.00 ins. 

Granadero 



■ 



Klein 

9.70 

13.57 

65 

39.5 

26.00 ins. 


Tlie average figures are 

Moisture S.B% 

Protein 13.72% , 

Bushel Weight 66j lbs. 

Kernel Weight 40.3 gms. 

- Loaf Measure ... ... ... .... ... ' 25.23 ins. 


The protein figures are very good. These high figures should 
be compared with the commercial samples. It will be noticed 
that Punjab 8A is lower than all the' other wheats. 

BAKING TESTS. 

Jubilee. This wheat produced an excellent dough. It was* 
strong and very elastic. The oven jump was very good. The loaf 
produced was large and well built- An excellent wheat. 

PuSa 4* This wheat produced a very pleasing dough. It was 
strong and elastic. Oven jump was good and the loaf had large 
volume. An excellent sample. 

Kxiiger A very good dough. It was strong, lively and had 
good elasticity. Oven jump was good. Loaf had good volume. 
A very good sample. 
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The three samples Jubilee, Pusa 4 and Kruger were very 
pleasing baking wheats, with good strength and elasticity, pro- 
ducing loaves much above the average for Rhodesian wheats. 

Pioneer. This sample produced a satisfactory dough. It had 
nice strength and stretching povrer. Oven Jump was rather less 
than the abo\e sample but was quite satisfactory. 

G-ranadero Klein, This dough was very similar to Pioneer. 
It vas quite satisfactory. It produced a very satisfactoiy loaf. 
Satisfactory samples. 

Punjab 8A. Thi^ sample was much better than previous 
samples examined. The dough had medium elasticity and stretch. 
Oven jump ivas medium. Loaf had satisfactory volume. Better 
than usual for Punjab. Much above the commercial sa.mples of 
Punjab. 

B.256. This sample produced a medium dough. Elasticity 
was very fair and oven Jump was medium. A medium sample. 

Matopo, This sample of Matopo was better than samples 
from previous years but was a long way below the standard of 
other wheats of this series. The dough was lacking in elasticity 
and oven Jump was only fair. A very fair baking wheat. 

Early Maturing Sabanero. A weak sample. The dough was 
soft and lacked strength. The loaf collapsed in the oven. This 
dough was treated with 2 milligrams of potassium bromate. There 
was considerable improvement in the loaf. There was no collapse 
and oven jump was much improved. The loaf had better volume 
and was well built E.M, Sabanero is a weak wheat but wall 
blend with the more stable varieties, and it responds to treatment. 

Kenya Governor. This wms only a medium dough. Strength 
and elasticity were fair. Loaf produced wms small and not equal 
to the better 'samples of this series. A poor baking wLeat. 

122 B.I.T.L. A good dough, strong and elastic. Oven Jump 
was good. Toliime was very pleasing. A good sample. 

Sabanero, This sample gave a soft wmak dough, which flow^ed 
out on the tin. The loaf collapsed in the oven. A poor baking 
wheat This h ample was treated with 2,5 milligrams of potcassiiim 
bromate. The response was good. The dough was considerably 
tougher, o\eii jump was much improved and the loaf was well 
built. Loaf measure wms 25.00 ins. against 23.25 ins. for the 
untreated sample 

Simmary. All the samples from the Plant Breeding Station 
were better than corresponding samples tested for the last three 
years. This gear's wheats were very good. Protein quality and 
qmaintity wmre very pleasing. Jubilee, Pusa 4 and Kruger stand 

as exceptionally good wheats. Pioneer, Granadero Klein, 

p.I.T.L. follow on close behind. B.256 and Punjab 8A were 
medium. Kenya Governor, Matopo and Sabanero were not satis- 
i fj^lory baking wheats. Sabanero is very weak, but it does 
respond to treatment 
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Land Values in Relation to 
Soil Conservation. 


By E. C. WEITZELL. 

(Eeprintecl from '"Soil Conservation,'’'’ February, 1947,) 

It is generally recognised that the ‘'land boom’^ following World 
War I played an important role in the neglect and exploitation of 
soil resources during subsequent years. Lower prices for farm 
products found farmers with excessive debt burdens, which had to 
be paid from only a fraction of the income necessary to justify 
1919 values. The resulting financial distress and widespread mort- 
gage foreclosures are well known. In the effort to retain farms 
and homes, farmers who saddled themselves with inflated mort- 
gages had no alternative to the exploitation of soil resources. The 
long-time neglect of resource conservation as a result of the 
"deplete and move on” philosophy was extended and enforced by 
the preference of immediate consumption. It is scarcely necessary 
to remind anyone of the condition of soil resources by 1933. 

Non-farm ei's who purchased farm lands were no more fortunate. 
Lower incomes encouraged them to "squeeze” tenants and croppers, 
and to provide a bare minimum of operating capital. As a result, 
soil resources generally were neglected. 

This situation added to the wide neglect of soil resources, and 
gave rise to the need for subsidies and technical guidance. Too 
often people forget that society has a stake in any situation which 
affects the future sources of food, fibre and raw materials. The 
individual farmer and his family do not stand alone in this respect. 
Thus, it is important for everyone to realise the need during the 
next few years to guard against a recurrence of land inflation with 
its consequent neglect of soil conservation. 

Land values are again on the way toward the 1919-20 peak (see 
Table 1), as seen in the 83 per cent, increase over the 1935-39 
average. Whether values generally will reach the World War I 
peak is still undetermined. But it is worth noting, that current 
farm real estate values in the East South Central and Pacific States 
are already considerably above the 1920 high. It is true that con- 
siderable caution is being exhibited in the North Central States, 
but even in these areas a gradual advance in land transfer prices 
is in process. The South-Eastern States include some of our most 
severe conservation problems, yet this region is now experiencing 
the greatest increase in land values. 

Most authorities are warning against the continuation of soil 
eros'on and depletion that has occurred during the last 5 war years. 
Even though incomes have been high, the scarcity of labour, 
machinery and fertilisers has deterred the maintenance of desirable 
levels of fertility and has slowed the progress of establishing soil 
conservation measures. The question is: Will this continued It 
resources are not protected, and ‘"repaired,”' during this period of 
high incomes, the pressures against conservation may be a distinct 
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liaiidieap at lower levels than currently prevail. Higli land capital- 
isation ; will greatly intensify this problem. 

It should be recognised that recent high incomes may not be 
iietj but may consist partially of liquidated capital assets. To the 
extent that this is true, a part of current incomes should be ear- 
iiiarked as a reserve fund for establishing conservation systems of 
land management and for replacing depleted resources just as soon 
as technical help, essential fertilisers, and other soil amendments 
are' available. The repair of buildings and the replacement of 
machinery are esse'utial complementary resources that should be 
■kept in. good condition. Farmers sometimes neglect the mainten- 
'aiice of presently owned resources in favour of more land just as 
soon as they have a little capital available. In many instances 
■they might be better off by maintaining a smaller acreage at a 
reasonably high level" of productivity and repair, rather than by 
burdening themselves vrith mortgage debt and a much larger job 
of' conservation. This is true particularly when the outlook is for 
substantially lower prices than those which give rise to the inflated 
'"‘'S^alues^i, now paid for land. 

According to available information, net farm incomes (parity 
ratio^) , were higher than ever before. The November parity ratio 
of '"124 is 40 points above the 1935-39 average. This is a strong 
stimulus to higher farm values, and it could he the basis for an 
' extre'mely disastrous farm land boom, unless everyone puts on the 
,, brakes. Whe,n looking at the November farm price index of 263, 
Table 1, we ■need only to glance at the 1932 index of 68 to imagine 
'■'■what this all means. The November 1 land value index of 152, in 
all probability, already includes a considerable amount of over- 
capitalisation in terms of -long-run conservation - values. 


Table 1.— Trend 'in Land ¥alues, Tarm Prices, and Pam 
Costs, United States. 

[1910-14 = 100] 


^ Item 

j 1910-14: 

1 base 

Index, 

1919-20 

peak 

1932-33 

bottom 

July 

1946 

■L'a,nd values 

1 100 

170 

!' 

1 73 

! 

' 152 

Friees received' t ' 

TOO : 

211 ■ 

i 68^ 

263 

Costs paid, t. ...... 

1 100. 

! 

202 

1 120 • 

i 

212 


^ For land values. 1912-14 = 100 see The Farm Heal Estate Situation, 
1344-45. U S. Dept, of Agriculture, Cir 743, 1945, and Current Develop- 
ments in the Farm Real Estate Market, U.S Department of Agricultuie, 
December, 1946. 

Agricultural Statistics, XJS. Department of Agriculture, 1942, pp 
^7-a, and Agricultural Pnces, US. Department of Agriculture, Nov- 
ember, 1946. (The ^^costs paid” index is for commodities purchased by 

farmers.) 

I More than half of all land transfers in recent months have been 
fthtir-ejy for cash. To the extent that this is true the burden of 
/iobt will not be a conservation problem. However, landlords are 
to crowd production for a certain level of earnings when 
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irico3iies are low. They are reluctant to ireturn needed capital for 
maintaining soil resources. Since 36 per cent, of all buyers of 
farm land during the last year were lepcDrted to' be non-farmers^ 
this is an important consideration. 

The activity of the farm real estate market is indicated, by the 
fact that approximately 55 farms per 1,000 changed hands during 
the year ending March 1, 1946, contrasted to 34 per 1,000 in 1941. 
During this 5-year period, the total amount of farm mortgage debt 
was reduced from 6,534 million dollars to 5,080 million dollars, or 
about *22 per cent. This is encouraging. 3ut accompanying this is 
an increase in the amount of new mortgages held by private lenders 
ill the aiiiouiit of 95 million dollars. This probably means a reduc- 
tion in the length of repayment periods, in as much as private 
lenders usually provide shorter terms thaa do federally sponsored 
credit agencies. Together with higher ralues, short-term mortgages 
may mean greater pressure on land resources because of the higher 
.annual pajniients, depending on the amoniit' of the purchase price 
encumbered by mortgage. 

Ail of these conditions add up to an oTer-all picture which may 
not be conducive to soil conservation. Expansion in these negative 
factors during the next year would produce a serious situation in 
this respect. This prospect causes one ho inquire as to whether 
it would not be desirable for farmers to intensify their efforts to 
build and protect resource productivity mow, when farm incomes 
are relatively high. This depends on the real purchasing power' of 
current incomes in terms of present and future costs. It may be 
observed that the purchasing power of furm prices (received) An 
relation to prices paid for essential items of conservation is more 
favourable now than it has been since 1^20. ■ To the extent that 
farmers do not need to employ additional labour and machinery 
in order to install conservation practices., this current advantage 
is considerably greater. 

Hov 7 long farm prices wall remain ah present levels it is not 
possible to forecast. All that safely may be said is that they will 
go clown, and the time may not be far off. In any event, it is not 
possible to foresee long- sustained farm incomes high enough to 
justify current land values. Unless land can be obtained at a price 
cousistent with long-run probable earning-s, it is almost sure to be 
a burdensome: investment. .■ 

' If we take a look .at the 'history of farm' prices up,' to.' November, 
1946', Table 2, the unusually high current- prices , stand out. In terms 
of the long-run situation, however,' the ^.‘-possible 1950’^', prices are 
more significant,. -This projection 'of possible 1950, .prices, i'S" based 
on the assumption of full employment, and as such is exceedingly 
liberal. The disparity between current amd possible future prices, 
in general, is illustrated by the 103-point difference in the all- 
commodity farm price index. From the standpoint of long-run land 
values and the possibilities for a reason afcle level of soil conserva- 
tion, it is likely that the estimated 1960 prices are the maximum 
that can be hoped for. 

The farm production picture forming the setting for the present 
land value situatiqn is the result of wartime demands. Gross agri- 
cultural production was advanced 24 pet cent, in 1944, from the 
1935-39 base years (see U.S.D.A. Miscellaneous Publication No. 
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595, p. 5). Ill general, this expansion in ontpiit was not achieved 
by farming more land, but by increasing the yields of land already 
being farmed. Higher yielding varieties of grain, soil and water 
conservation, iiiechanisation, and other technological developments 
have led to unprecedented production of both crops and livestock. 

War-time needs created the temporary demands, and since the 
termination of hostilities the provision of relief and rehabilitation 
has absorbed vast quantities of farm products. In addition, the 
greatest purchasing power that our people have ever known is 
ciirreiitiy adding to the demand for food, fibre and oil crops, iind 
there is no indication that the limitations of physical production 
have been reached. 


Table S.—Trend in Farm Commodity Prices in the ITnited States. 


Selected 

Prices received by farmers 
(Dollars) 

commodities 

' 

1914 

1919 

1932 

Novem- 
ber, 1946 

Possible 
1950 t 

Cotton (lb.) 

0.07 

0.35 

0.06 

0.29 

0.13 

Tobacco (lb.) 

0.10 

0.31 

0.10 

0.44 

0.34 

Wheat (bii.) 

0.97 

2.16 

0.38 

1.89 

1.10 

Corn '(bu.) 

0.71 

1.51 

0.32 

1.27 

0.90 

Beef (c-wt.) 

— : 

j 

4.25 

17.60 

10,25 

Fork (cwt.) ' 

1 ■— 

1 — 

3.34 

22.80 

11.25 

.'Milk (cwt.): 

i ~ 

i 

1.27 

5.00 

3.10 

All commodities 

: 101 

1 213 

i 

65 

263 

160 


Agriailttiml StatisticSy U.3. Department of Agriculture, 1942; and 
Agricultural Prices^ U.S. Department of AgilcuitiirerNovember, 1946. 

; t Estimated as post-war “bench-mark,” in terms of full employment. 
See Peacetime Adfustvients in Farming, U.S. Department ' of Agriculture, 
MIsc. Pub. 595. 1945. 

t Index, 1910-14 = 100. 

At the same time, the best estimates that can be made give no 
hope for a continuation of the present demand for farm products. 
The only hope for retaining a substantial amount of the current 
deiiiancl rchts in the possibility for the creation of a virile and 
favourable world trade. The obstacles to favourable foreign trade 
are many. Among them are the lack of purchasing power at the 
disposal of those countries wrhich might be consumers of our 
domestic surpluses, and the fact that a large mimber of the products 
that might be imported would be in direct competition ivith dom- 
estic production. These are only a few of ihe considerations that 
must be reckoned with when looking toward the future of land 
values. The same factors form the basis for the possibilities ex- 
pressed at the *'1950 bench-mark'' prices given in Table 2. 

A reduction in demand and farm prices is not followed directly 
% fedttcecl production. Farmers continue to produce, even though 
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they may neglect conservation to do so. Unless they can . cut over- 
head expenses, they have no acceptable ■ alternative, as long as 
they can make any return to fixed costs, above their current or 
variable costs. This illustrates the close relationship between farm 
prices, including land values, and the possibility for adequate re- 
source conservation. At least to the extent that conservation is 
dependent on the purchase of maintenance items, farm income is 
an extremely important factor. Any burden on income reduces 
the feasibility of providing the essential elements of productivity 
liiaintenance. 

Many people do not stop to consider fully the implications ol 
inflated land values in terms of future earning and paying ability. 
For example, let us assume that a farmer buys a farm at a price 
of 22,000 dollars, on the basis of current farm prices. He makes 
a down payment of 2,000 dollars and gives a mortgage for the re- 
maining 20,000 dollars, which is contracted to be paid in 20 equal 
annual instalments, at 4 per cent, interest. Thus, the total cost,,, 
of the mortgage (capital and interest) is 29,432 dollars, or a little 
more than 1,471 dollars per annual payment. It may be supposed, 
further, that this is the maximum annual payment that could, be 
made in view of other obligations, including soil conservation. 

It has already been noted that the most favourable expectations ' 
lead to the conclusion that farm prices may fall at least 35 per cent. 
Considering the fact that farm costs never fail to the extent that 
prices received do, this price reduction would normally mean a 
much greater reduction in net income. But for purposes of illus- 
tration it may be assured that costs are reduced proportionately, 
and that net income is decreased 35 per cent. 

Then, instead of a value of 22,900 dollars, the reduced net in- 
come capitalised at 4 per cent, is 14,300 dollars. Moreover, the 
farmer'’s ability to pay has been reduced 35 per cent. ; and the new 
level of income will justify annual amortisation payments of only 
1,006 dollars, instead of the annual payments of 1,471 dollars that 
were previously contracted. 

What does the farmer do now ? There are several alternatives : 
He may reduce his level of living, cancel life insurance policies, 
default on non-farm financial obligations, exploit the land in an 
effort to keep his home, or he may default on the mortgage pay- 
ments and lose his farm and home. The usual tendency, under 
circumstances of this character, is to neglect the conservation of 
land resources, first of all, in an effort to hold'. on. ■ However, i. this, 
often proves to be the wrong approach, because as resources are 
depleted, the ability to pay continually decreases. .Before long the, 
resources from which a : part of -the debt might have been paid are 
reduced To a very low state of -productivity."". The, remedy is to 
guard against contracting long-term investments on the basis of 
temporary high , incomes. 

Conservation farm planners, district conservationists, and dis- 
trict supervisors can . ' do much to '■ prevent ."the,,, disasters which are 
sure', to, follow' excessive farm debt. They can teach farmers and 
other farm-land investors the fundamental facts concerning land 
values. Warnings against capitalising current high incomes into 
long-term"'"' contractual', debt. ;may', ".produce more soil conservation 
:than,'""S''Ome."of'',the mo.re direct .measures' commonly followed. 
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The Sunn Hemp Beetles. 


By E. C. G. PIFHEY, B.Sc., Eiitoinologist. 


. Ill recent years many growers of sunn, hemp in this Colo,.ny, 
particularly in the districts of Salisbury, Mazoe, Loiiiagimdi, 
Hartley and Marandellas, have sufered annually from the depreda- 
tions of the sunn hemp beetles on. this crop. The earliest record 
of these beetles in the Department of Agriculture was in 1911, when 
they were found on a wild Senecio^ but the first report of damage 
to sunn hemp was from Salisbury, in December, 1926. Since that 
year beetles have ' i.ncreased in numbers in some areas where sunn 
hemp is grown, by breeding in' successive' crops of sunn hemp, until 
ill the 1944-45 season it was calculated that the infestation at, Salis- 
bury" Experimental Station had reached a population of over 
millions of these beetles per acre of infested land. An apparently 
harmless insect thus became a major pest through the activities 
■of' man. 

Ifalure of Damage. The adult sunn hemp beetles feed from 
■November to Ja.nuary on the leaves of sunn lieiii.p ((^rotaJaria 
ju?ic€aj L.) and other plants of the genus CrofaJarui, some of which 
have been tried out experimentally for comparison with sunn hemp. 
Sunn hemp which has recently been planted' may be attacked by 
hhe beetles in the seedling stage. The surface of the cotyledons is 
pitted by their feeding, and when they are in large m, umbers entire, 
fields may ' be destroyed. The beetles do not as a rule directly 
.damage the plumule, so that the seedlings wdiich can survive, the 
initial attack may live, but produce a poor stand. Well established 
plants can withstand the damage unless the beetles ' are very 
numerous, but a promising stand of sunn hemp , which appears to 
. have,, withstood attack by the beetle early in the season may suffer', 
'. later from attack by the larvae of these beetles, which feed' on surm 
■■ .hemp .roots, and damage the bacterial nodules, thus' affecting both 
' ,'th.e health of the plants and the. fertility value of the crops. 

■ ..' Uses of Sunn Hemp and the Possibilities of Substitute .Crops, 
Sunn hemp is grown i.n. this Colony '' chiefly as a weed-suppressing 
green manure crop and, to a lesser extent, for hay, compost, as a 
cover crop in orchards, or for seed. In India it ,is an important 
source of fibre. For green manuring,' sunn hemp is ploughed under 
at any convenient time after' it .has fully matured, but' to benefit 
by the bonus for maize grown 'in ‘accordance with sound farming 
practices, it must be ploughed in b.e'fore May.Slst. 'Flowering com-' 
mences nearly three, months' 'after,, the cotyledons ' appear above 
ground, so that if the crop, is sown. ''soon after the start of the early 
rains, the crop would be .ready for ploughing in in .early .March. 
The beat time to plough in is from mid-March to the end of April, 
although some farmers leave the 'crop'. standing' for ,a longer ' period. 

^ hemp growm for hay is cut:foefo.re maturing, and, after ■.■about 

to 2| months^ growth, when 'it is. still fresh and ■.growing.'' .and' pot' 
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too fibrous. When grown for seed, it is left standing after the' pods 
are fully formed until a convenient time for cutting and threshing. 
The principal variety of sunn hemp grown in the Colony is the 
''Somerset” strain. The advantages of sunn hemp, in comparison 
to other green manure and hay crops, are as follows : — 

(1) Sunn hemp will grow readily in a wide range of soils. 

(2) It withstands drought well. 

(3) By rapid and dense growth it smothers weeds. 

(4) The roots develop abundant root nodules. 

Sr 

(5) It is easy to plough under as a green manure crop. 

(6) For seed purposes it retains seed in the pod very satis- 
factorily. 

(7) Its fibre, in countries where it is grown for this purpose,, is, 
of high^ value. 

(8) Compared to many other legumes and to sunflower,, sunn 
hemp is highly resistant to root knot eelworm. 

Owing to the reduction in seed yield of sunn hemp caused by 
beetles, as well as other insects and a fungus disease, various crops, 
such as velvet beans, Dolichos beans, cowpea and sunflower, have 
been suggested as substitutes. The yield of maize following velvet 
beans, Dolichos beans and cow’pea has proved equal to that follow- 
ing sunn hemp in a number of trials. But from the point of view 
of farm practice, none of these compares with sunn hemp. In 
particular, they are not so effective in smothering weeds, and culti- 
vation is necessary; they are planted late; they are more trouble 
to plough under and they do not retain their seed in pod so long* 
Although velvet bean is singularly free from insect attack, cowpea 
and Dolichos are subject to many pests, including eelworm, stem 
iiiaggot, stem weevil and cowpea beetle, a relative of sunn hemp 
beetle but not known to attack sunn hemp itself. Velvet beans, 
owing to their recumbent growth, are especially difficult to plough 
i’ll. Sunflower, as it is not a legume, does not furnish the soil with 
as much nitrogen. It is efficient in smothering weeds, but may 
produce considerable re-growth if not ploughed under soon enough, 
owing to its heavy ''seed” yield, and as a consequence it may 
smother a subsequent crop. It is highly susceptible to eelworm. 
An important lvalue of sunflower as a substitute is its low cost. 

Sound farm practice requires the use of one of these crops for 
green manuring, and at present sunn hemp, is "'the most satisfactory^ 
,f or the purpose. 

Habits of,' Suiiii^ Hemp Beetles* Bunn hemp beetles’" emerge 
from previously infested la,n,ds. soon after heavy' falls of early rains 
commencing in November. Early on sunny, mornings following & 
rainfall of ■!' to" 1 ■ inch or more in the" previous 48 ',hours, they may 
be observed leaving the , soil through small 'exit Loles. They may 
then , fly to any ; sunn' hemp which may be .growing on or near the 
area' 'where they emerge" and 'will settle on , 'the" plants and feed 'on 
the leaves. If no sunn hemp is nearby, they may rest on any avail- 
,'able 'plants, such' as sweet .""'potato,^' maize or other cro'ps, or on weeds,' 
'■ sticks;' or fehcingi 'In 'sun^ show a marked ten4ency to 
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migrate soon after leaving the soil, usually travelling with the 
wind. ■ On dull or wet days they seek shelter under leaves of plants 
or ' ill any other convenient place. The beetles feed chiefly in' the 
iiioriiiiig on fine days, but on days when there is only intermittent 
sunshine they may feed at any time of the day. ^ In cloudy or wet 
weather they are rather inactive. Although the beetles start 
emerging after the early rains, a few adults may be found as late 
as the second week in January. They can live for nearly two 
liionths after emerging from the soil if food is available. But 
immediately they have emerged they have sufficient internal food 
reserve to last two or three weeks without feeding. 

Foodplaiits. The only general crop v/hich these beetles will 
readily attack is sunn., hemp, Crotalaria juncea^ L. On the veld 
they feed on indigenous species of Crotalaria^ and they have also 
been found eating the leaves of a related plant, ErioHenm sp. There 
have been several reports of them on other wild ^plants, such as 
Senecio and Indigofef^ay and on crops such as maize and various 
species of beans, cotton, Seshania and Tung Oil, In confinement, 
however, although they readily feed on sunn hem.p and other 
Crotalaria^ it has not been found possible to induce them to feed 
on any plants but Crotalaria and Erlosema^ except, among many 
beans tried, minor damage was done to haricot beans when in the 
seedling stage only. In the case of the plants, other than Crotalaria 
and Eriosenia^ on which they have been reported, these beetles 
'werfe probably either resting or else they may have been other 
species of beetles, often confused with the sunn hemp beetles, such 
as the cowpea beetle and the Sesbania beetle. In some cases where, 
for instance, true sunn hemp beetles have been found on damaged 
maize plants, it is probable that the leaves had been eaten by some 
other insect, such as one of the Snout beetles. It may be noted 
that when their own food plant is not available, sunn hemp beetles 
have been, known to feed on over-ripe fruit in an orchard. 

Bescrlptions of Sunn Hemp Beetles and Their Life Cycle. Sunn 
hemp beetles belong to the genus Exora of the family Galerucidae 
{Ghryminelitlae, part). The species concerned are Exora 
'discoidalis, Jac., E, apiciperme^ Jac., and E. holds ch utter i, Wse. 

Adults, The beetles are elliptical in shape, about 6 or 7 mm. 
long /and 2 or J mm. broad.- They are mainly dark brown or black, 

: - but the elytra or wing cases are marked with -orange or yellowisli- 
'-brown. In E, discoidalis the elytra are black with an orange patch 
'at- -each end ; in E. apicipe7ine they are entirely black except for 
yellowish or orange at the outer -(posterior)' end; in E, hohlsckii 
.. ,fcn' -the.. elytra- are yellowish-brOwn with the orange tip as in E,. 
mpicipenme. -On the underside the males are entirely black, but 
the abdomen' of the, female may be black or orange. Intermediate 
colorations of the elytra are very common. The males can be dis- 
tinguished from the females by the, presence in, the former ' of ,a 
minute depression,, just visible to the naked eye,, on the underside 
of the hind end of the. 'abdomen. ■ ' . 

There is only one brood in the year. ' After emerging' from .the 
soil in November^or December, .the beetle feeds, "as mentioned 
above, on the foliage, of''' .After pairing,,, the '.'females 
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lay 'their eggs singly in moist soil near the food plant at a depth 
of up to 2 inches. 

Eggs. The egg is cemented to a soil particle. It is oval, about 
I mm. long and 4 mm. broad; white, cream-coloured or pale yellow 
in colour, and, when seen under a strong lens, it has a reticulated 
surface. The length of time elapsing before the egg hatches has 
not been fully worked out, but it is about two weeks .after laying. 

G-rubs. The grubs or larvae which hatch from the eggs are 
elongate and white. They develop a stout shield with a horse-shoe 
shaped ridge on the terminal segment of the body. When touched, 
they can emit a sticky fluid from the sides of the body. The larvae 
feed on the roots of sunn hemp from January to March, undergoing 
4 moults. If the plants have developed bacterial - nodules, they 
feed and bore into these. Otherwise they feed on lateral rootlets 
or score and partially tunnel into the tap root. If infested sunn 
hemp is ploughed under and replaced by a different crop, it is 
probable that the larvae will transfer their attentions to the roots 
of the subsequent plants. 

Eesting States. About the end of March or in April the larvae 
cease feeding. Each individual forms a small earthen case in the 
soil at a depth of 6-12 inches. The body becomes bent or hooked 
at first, later becoming contracted, and in this condition the larvae 
hibernate through most of the dry season. As the weather becomes 
warmer, they metamorphose and become pupae. The pupa is stout, 
elliptical and white, with legs and wings of the future adult free 
and easily discernible. Within about three weeks or a month they 
metamorphose again, this time into adults, which, however, remain 
in the earthen cases, awaiting sufficient heavy rain to produce the 
soil moisture required to induce them to emerge from the ground. 
These resting adults have been found towards the end of October. 

Only a few natural enemies are known to attack sunn hemp 
beetles, and these are of little importance in controllitxg them. 
They include insectivorous birds, thread worms, parasitic wasps 
and fungus disease. 

Some Beetles with which Sunn Hemp Beetles are Erequeiitly 
Confused. There are two close relatives of sunn hemp beetles with 
which they are commonly confused, but for the layman it is not 
easy to distinguish sunn hemp beetles from many other species. 
These two relatives are the Cowpea beetle, Ootkeca and 

the Sesbania beetle, Mesoplatys ochropfeTa. In the. cowpea beetle, 
unlike the sunn hemp beetles, the elytra are either entirely orange 
(male) or entirely dark blue (female), without any distinct orange 
or yellow patch at either end. The head and thorax,; as well as 
the underside of the whole body and part of the legs, are orange 
in both sexes. This beetle feeds on many kinds of beans and peas, 
especially cowpea, soya, Dolichos, jack bean and also on cotton. 
Its adult appears later in the season than the sunn hemp beetles. 
The larvae of the cowpea beetle feed on the roots of the plants 
in a similar way, but, with the aid of a strong hand lens, they can 
be distinguished by having U' hard plate just behind the head, and 
the horse-shoe shaped ridge on the shield of the last segment is 
''.replaced by .a few 'Straight ridges.' 
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The Sesbaiiia beetle, which' has so far only, been found to feed 
on >Sesbania, is a broader beetle, with plain brown elytra, black 
head, thorax and legs. The larvae are entirely different from those 
of sunn hemp beetles, for they are jet black, active and feed amongst 
the adults on the foliage, not on the roots, of the plants. 

Control Measures. Of the various methods tried in controlling 
sunn hemp beetles, only the following measures can be considered 
effective. ' These can be divided into chemical measures and cultural 
methods. 

One of the principle things to bear, in mind in considering 
the control of these beetles is that they have only one brood in 
the year. From a study of their life' cycle, it may be seen that 
direct control of the adult has to be e:Kected at the beginning of 
the rains, while at other times of the year^ any measures carried 
out concern the larvae or pupae in the soil. Biological control 
by natural enemies is not considered practicable. 

Chemical measures have the .disadvantage of expense, 
especially ivhen large acreages are infested with the beetles. 
Arsenate of lead spray has been found effective in killing the 
adults on small areas and D.D.T. preparations have proved 
effective under laboratory conditions. It may be mentioned that 
it has been found experimentally at Treiawney Tobacco Research 
Station that 5% D.D.T. dust or 0.5% Gammexane dust, using 
either' 'material at the rate of 20 lbs, per acre, resulted in 9S?/o 
control of sunn hemp beetles. It has not yet been decided what 
is the lowest percentage of D.D.T. required to kill the beetles 
and it is probable that a D.D.T. spray might be employed 
effectively at a lower concentration than the 5% used as dust. 
The cost of 20 lbs. of D.D.T. dust is now about 10/- to 15/-. 

At present the only recommendation for spraying that can 
be suggested is in instances where a trap crop is put down to 
attract the beetles emerging with the first heavy rains. Such a 
trap crop of sunn hemp could be planted in close stands or as a 
strip about 1 or 2 yards wide around the boundaries (headlands) 
of sunn hemp lands infested in the previous season as early as 
possible in November. When heavily infested with the beetles 
the trap crop must be thoroughly sprayed Avith arsenate of lead 
' .at. the rate of " 1 lb. powder to .40 gallons .of . water, ' with . the 
^ addition o'f'some, spreader.- About. 30 to 50 : gallons of this spray, 
using a knapsack, sprayer, would, be sufficient' for' an acre of plants 
6 to 12 inches high. This would amount to about 1 lb. of arsenate 
■ .of .lead, .which,', with the additio,n of a little spreader, would cost 
at present prices about %l~ to 3/- per acre. It would be necessary 
to repeat the ,appIicati,on alter .heavy rain. It is not advisable to 
grow trap crops of any. kind.- unless the " pests ' the.y attract are 
_ destroyed by spraying' or. by 'other measures, ,' otherwise the infesta-. 
tion of the^ succeeding main crop might be .more severe ■ than'' if 
no trap crop had been, planted. 

Regarding the early stages of the ' beetle in the '.soil,' one of 
^ the new soil insecticides might' '.prove effective,", in .their .control,, 
but this has not yet been .established. , They would : probably ■ have 
to be applied when the land is. 'dear of '''.any''...crop, '..and, w.ould, be 
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aimed at the prevention of the emergence of the adults of the 
succeeding generation. 

Ciilturai metliods are far more important than chemical' 
measures in the control of pests of a green manure crop such as 
sunn hemp, as they are normally more/ economical and may he 
more adaptable to farm practice. Such methods which x*an assist 
in reducing the numbers of sunn hem.p beetles may be considered 
under the following headings: — 

(a) delayed sowing of sunn hemp to evade attack by the adult 
beetles; 

(b) inclusion of widest practicable sexjaration of sunn hemp 
lands on the farm to evade or reduce attack by the adult, 
beetles ; 

(c) omission of sunn hemp from the planting programme on 
a community basis for 2 or 3 years to decrease the local 
population of the joest ; and 

(d) additional cultivation of infested lands to destroy the 
larvae or pupae in the soil. 

(a) In recent years many farmers have avoided damage to 
sunn hemp by delaying their planting until about the third Vveek 
in December as recommended by the Entomological Department. 
The beetles emerge in batches from the soil after each heavy fall 
of earljr rain. If the rains are late, however, it is advisable to 
'delay planting until well after two or three drenching rains /in 
Deceiiiberj each of over one inch, vcithin two or three days, which 
may delay planting until the first week in January. Delayed 
planting interferes with routine farm practice. It involves 
suppression of -weeds at a time when labour is urgently needed 
elsewhere; the damp .soil after a succession of heavy rains is 
difficult to sow, and there is the danger of heavy soils packing if 
wet wffien they are cultivated to kill w'eeds; and in extreme cases 
the crop may have to be ploughed under before it is sufficiently 
mature and this wmuld appreciably reduce the yield of the follow- 
ing maize crop. Nevex’theless, many good farmers apply this 
method successfully. Where delayed planting is possible, this 
measure can be combined with trap cropiping on the previous 
season’s sunn hemp lands as long as the trap crop, when infested^ 
is thoroughly spi'ayed or the 'beetles destroyed: in some other way, 
as stated above. ■ 

(b) and (c). Since the sunn hemp beetle practically confines 
its attacks to sunn hemp, the normal practice of rotation cropping 
assists in keeping down the number of beetles in individual lands; 
and where the sunn hemp lands are widely separated from year 
to year the infestation is likely to he on a reduced scale. If, 
however, a substitute crop, can,- be grown for two , or three years, 
there should be a marked reduction in the number of beetles. For 
this measure to be really effective, however, it is suggested that 
all sunn ' hemp growers '' ' within "a certain region ' should omit sunn 
hemp and other Crotalaria irom their planting schedules, over a 
period of at' leU'St. two years. ' ■’■'If this measure ■■ could be adopted 
by 'farmers ■■in" areas .known to/sufer from' sunn hemp beetles and 
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strictly carried out on all farms iu those areas, it is almost certain 
that this beetle would not be a menace to sunn iieiiip for some 
time, possibly several years. It might be advisable, however, to 
repeat the measure over, perhaps, one season, leaving out sunn 
hemp as a crop every third or 'fourth year after the original two- 
year period, to pi:*event the beetles multiplying again as they have 
done in recent years. 

Commiinity control by omitting sunn hemp from planting 
■schedules may appear inconvenient. But from an economic ];>oirit 
of view it appears the most reasonable method of effecting control 
of the beetle at present, other than replacing sunn hemp altogether 
as a green manure crop by the most suitable substitute other than 
Groialm'ia that can be found. Any substitutes so far tried' have 
individual disadvantages and apart from damage by jiest and 
disease, and the difficulty of obtaining seed, sunn hemp is still 
considered superior as a green manure crop. Some of these 
substitutes are mentioned above. 

(d) It has been found that deep ploughing of infested lands 
reduces the number of adults emerging later, evidently destroying 
many of the larvae or puj)ae in the soil. Experimentally it has 
been shown that ploughing in different months can sliow^ differing 
results in reduction of emerging beetles, but moi'e than one 
ploughing may be necessary to effect an appreciable control and 
the ploughing must be deep, that is to say, down to at least 8 
or 9 inches wffiere the depth of surface soil will allow this. As 
a green manure crop, sunn hemj'j is ploughed under usually in 
March or April, when it is fairly mature. When ploughed under 
latent does not decay for many months and it is impracticable to 
replough the same land unless it could be cross-ploughed with 
a heavy disc plough with sharp discrs. Alternatively, it might be 
disc harrowed in October; this would not ha.ve as much, eifect on 
the grubs and pupae as ploughing, but combined wdth the earlier 
ploughing in of the crop it should effect a marked reduction in 
the numbers of beetles. On the''?iother hand, where the crop is 
cut for hay, or, later, for compost, the stubble could be ploughed 
under at any convenient time, say April, and a further ploughing 
might be carried out on the same land, followed by harrowing, 
in October or during the first dveek of Kovember. Where the 
second ploughing can be performed it vroiild have the added 
advantage of improving the tilth of the soil. 

■ SUMMARY OF CONTROL MEASURES. 

1. The most effective method of controlling sunn hemp beetles 
.w'oiild be for all sunn hemp growers in areas known to be infe'i^ed 
"with sunn hemp beetles to avoid the use of this crop for the same 
two^ or three years, by^' utilising a substitute crop during that' 
period. After that it might prove to be ■ necessary to continue 
to : omit "^iinn hemp periodically, perhaps every fourth' year, from 
their .planting schedules. 

■,■'.: ■■, ■.'■2,. ; Of the ■ ..other ' "methods, late ■ planting of .the sunn hemp 
crop hU'S .been showm to be practicable .and successful in many 
cases. The ; seed,' sho^uld, be’, sown as. late as' possible after the 
middle of December,' oven in. early Ja.nuary’ if this can be .managed. 
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, 3. An early trap crop of sunn hemp can he plaiited around 
lands which had an infested' sunn hemp crop in the 'previous 
season to occupy the attention of emerging beetles, provided that 
these are destroyed when the trap crops have become infested. 

4. Ploughing in the crop in March or April e:ffects a reduction 
ill the numbers of beetles, but control is more effective if the 
land is re-ploughed, or at least, disc harrowed, in the following 
October. 

RSFEEENCE, 

M. C. Mossop : ^L'onservation and Insect Control,’' BIu Agr. JriL^ 
voL XLII (3), May- June, 1945, pp. 2-3. 
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Reinforced Brick Grain Bins. 

(Contributed by the Grain Bag Shortage Committee.) 


The Committee appointed by the Minister of Agriculture to 
investigate alternative methods of storing grain on the farm to help 
relieve the present shortage of grain bags has come to conclusions 
which are set forth in the following article. 

The Committee believes that while purely temporary structures 
of^a makeshift nature might have been suggested, the great maj- 
ority of farmers will prefer to construct something more reliable 
and permanent. Quite aj) art from the present shortage, the cus- 
tomary method of stoiing grain in bags is very wasteful both of 
bags and grain, and storage in properly constructed bins is much 
to be preferred. The choice of suitable materials for the construc- 
tion of such bins is very severely restricted at the present time by 
the prwailing ^ shortage of cement and all forms of steel, but the 
Committee believes that the design of bin described and illustrated 
in this article, although requiring the minimum quantity of such 
materials, will prove a satisfactory and reasonably permanent asset. 

^ Investigations Were carried out on a number of other designs 
using various materials, but none of these was considered to be 
as suitable for general adoption as the design now recommended. 

Demoiisliratioii Bin. A demonstration bin has been built in 
accordance with this recommended design and may be seen at the 
back of the Creamery of the Farmers’ Co-op., Ltd., Wynne Street, 
Salisbury. Various details have been left incomplete or uncovered, 
so that the method of construction can easily foe seen. The Com- 
mittee has also erected on the same site, an experimental bin of 
cu^ed corrugated asbestos sheets on a brick base. The object of 
this experiment was an attempt to eliminate the use of wire and 
to reduce the number of bricks and the amount of cement required 
in the construction of the brick bin. 

•The use of this material cannot, however, he recommended by 
■ the Committee for such a purpose, except,' perhaps, in very ex- 
'■ oeptional^ 'circumstances, as ■ considerable skill and' judgment is 
required in its erection, and a very large number of bolts are neces- 
sary 'to give^the joints the requisite strength. Further, the fitting 
, of an eSective -and economical ■'■ceiling over the bin presents con- 
siderable difficulty. Anyone interested in this type of construction 
is therefore advised' to consult the Agricultural Engineer, Irrigation 

Department, for more detailed information. 

It must be stated that the manufacturers of the asbestos sheets 
did not .recommend' or favour- the use of ’this material for this' par- 
ticular jburpo'se, ■, although under preliminary tests ' it- proved , far 
st‘ronge:|jthan was ."anticipated. 
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General SecomnieEdatioiis, The Committee recommends that 
bins should be circular rather than rectangular. The former can 
be built with adequate strength with the ’ minimum amoiiB-t of 
material, whereas rectangular bins require the use of an extravagant 
amount of brickwork. 

The Committee considers that the capacity of grain bins of 
this type should be limited to 250 bags, and believes that the 
majority of farmers who require considerable storage will find it 
more satisfactory to build a number of bins of this capacity rather 
than one or more larger bins. 

The Committee strongly recommends that wherever possible 
bins should be built under cover of an independent building or roof 
in order that the bin shall not be subject to rapid and considerable 
changes of temperature. The theory underlying this recominenda- . 
tion, which has been confirmed in practice, is, briefly, that in a bin 
exposed to the hot sun during the day the air will become partially 
saturated with water vapour which, on a cold night, will condense 
into liquid water on any cool surface with which it comes in contact. 
This water may accumulate at the bottom of the bin and cause the 
grain to become mouldy. It follows, therefore, that if a bin cannot 
be entirely enclosed within an outer building, it should at least be 
protected from the sun as much as possible by an overhanging roof 
of thatch or other more durable materials. The great advantage 
of providing such a roof is that it is then onlj?- necessary to close the 
top of the bin with an inner roof or ceiling to make it vermin-proof 
and reasonably air-tight. It will be seen from the accompanying 
drawing that such an inner roof can be easily constructed. 

Eeverting to the matter of condensation of moisture within the 
bin, it is pointed out that the inner surface of the wall should not 
be plastered, since the plaster presents a cool, rather impervious 
surface on which moisture may condense, whereas an unplastered 
brick surface will absorb quite an appreciable amount of moisture 
without becoming sufficiently damp to injure the grain. Again, 
both the timber ceiling and the asphalt floor will be less likely to 
condense water vapour than concrete will. 

The Besign, The design of bin recommended is shown in Fig. 

I in the accompanying drawing. It will be noted that the circular 
reinforced wall may be built either 9 in. thick or, alternatively, 
in. thick, as shown in Fig la. 

A 9 in. wall is generally recommended as giving a more sub- 
stantial job, particularly , for bins which are to be' erected ' 
open, since it' aflords far better' support for the ceiling' and outer ' 
roof. When the roof is to be an independent structure, a iq. 
wall should prove quite satisfactory, but a little more, care will 'be 
required in sealing the edges of the timber ceiling. 

A 4^ in. walk requires more careful workmanship. The bricks 
' must be sound and of good shape, and 1-5 cement mortar' must;':' 
used 'for laying them, ; ' ' ' ■ ' 

Bimensioiig 'and . Capacity, A bin 12 ft., 6 in., 'internal:': 
by 10 ft. high will hold approximately 250 hags, that is, 25 bags for 
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eacli foot of heiglit, and one of 10 ft. internal diameter by 10 ft. 
Iiigii will bold 150 bags, or 15 bags per foot of height. 

These dimensions may be varied to suit individual require 
merits, but if the height or the maximum diameter of 12 ft. 6 in. 
is exceeded, additional reinforcing wire may be required and 
technical advice on the matter, which may be obtained from the 
Irrigation Department, should be sought. 

The Outlet Pipe, A suitable design of outlet pipe and slmtter 
is shown in Eig. 4. This is made from 18 or 16 gauge sheet iron, and 
provision is made for securing the shutter with a padlock as a 
safeguard against theft. Ordinary 5 in. or 6 in. water pipe fitted 
with a similar type of shutter or a screw cap can be used if preferred. 
If necessary, the shutter can be sealed up with bitumen putty to 
exclude air and insects. 

BniMing the Foundation and Wall. Some reliable means of 
keeping, the foundation and wall of the bin truly circular and 
vertical is essential, and Fig. 2 shows two alternative methods of 
doing this. 

A straight length of pipe, U- in. or -larger or a smooth, straight 
pole should be set up at the centre of the site and stayed wdth 
three or more wires to maintain it in a perfectly vertical jposition. 
A piece of thin wire cant-hen be attached to the pipe so that it is 
free to turn in any direction. This wire can be marked or kinked 
at the different radii required for setting out the foundation 
trenches and subsequently guiding the brickwork. It wall be neces- 
sary to support the wire by an adjustable clamp attached to the 
pipe so' that it can be ketJt level with each course of brickwork. 
It .will also be necessary to keep a constant check on the level of 
each course of brickwork as it is laid. If care is taken to see that 
the top of the 14 in. foundation is quite level, the height of each 
course of the 9 in. wall can be readily checked therefrom by means 
of a course stick, i.e., a light lath of wood w^Mch can be held 
vertically on the projecting edge of the foundation, and against 
wvhieh the height of the wall can be measured from time, to time. 
The repeated use of the spirit level is then unnecessary. Alter- 
natively,' a sweep consisting of a light triangular wooden frame 
constructed as shown on the right of the diagram will be found a 
very convenient means of keeping the briekw-ork not only circular 
and vertical but level also. The frame is supported by an adjust- 
able. clamp attached to the centre pipe about which it rotates. The 
vertical plank at the extremity of the frame against' which the 
bricks 'are laid must be perfectly vertical when the sweep is turned 
'in any position, 

' ; ' The foundation trench must extend down to a hard, compact 
formation and should be not less than T2 in. " deep. ■ The bottom of 
the trench' ' should he level and should be tamped all over to con- 
■soliclate the ^sub-soil. '■ 

'The',ifouiidation ring should consist of two courses of 18 'in. 
hrickwwk .followed by,, 14 in. wmrk until it reaches the ' required 
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height of 1 ft. 9 in. above the surrounding ground level. A founda- 
tion of this height will not require reinforcing, but if carried 
a|3preciably higher it should be reinforced. 

The mortar used for laying the bricks both in the foundation 
and wall may be either 1-5 cement mortar or, alternatively, a strong 
lime mortar with an admixture of 10 per cent, of cement. The lime 
mortar should be mixed in the proportion of 1-5, that is, Ij bags of 
lime to one cubic yard of sand. The lime must be thoroughly 
slaked for at least two weeks, and longer if possible. The cement 
should be added to each small batch of mortar as it is prepared 
for the bricklayer, and each batch should he used up within three-' 
quarters of an hour from the time the cement is added. Whichever 
mortar is used, the bricks should be dipped in water for a few 
iiiomeiits before they are laid. 

The outlet pipe should be set at the proper height in relation 
to the floor, i.e., l-g- in. above the top of the foundation and at an 
angle of 30 degrees from the horizontal. It should be bedded in 
1-5 cement mortar. 

The top of the foundation should be levelled off with a ^ in. 
screed of 1-4 cement mortar trowelled to a smooth even surface. 

A good damp course is essential and should he cut to the same 
width as the foundation. If damp course felt is used it may be cut 
in segments of the required curvature to fit the wall. The seg- 
ments may be cut across the width of the roll so that they are 3 ft. 
long. These are laid with an overlap of 3 in. at their outer edges. 
Galvanised iron, if available, may be used for the damp course, in 
which case the joints should be soldered, and only cement mortar 
and not lime mortar must be allowed to come in contact with it. 

The recommended procedure for laying the 9 in. reinforced 
wall is shown in Fig. 3 and is briefly as follows: Three courses of 
stretchers forming the inner half of the wall are first laid. These 
are then encircled with 4 complete turns of wire. The wire used 
should be 12J gauge high-strain steel wire, but if this is unobtain- 
able ordinary 8 gauge fencing wire may be substituted. Barbee! 
wire might also be used with safety, but the barbs make it very 
inconvenient to handle. The wire may be put round in separate 
rings, but it is preferable to wdnd it on in a spiral, two turns being 
made in a downward direction and the other two turns in an up- 
wards direction so that the ends meet.. In order to' be able to draw 
the wnre fairly tight— it need not be- strained— and to^ avoid the 
danger of breaking the wire, ■ as might happen if, it were tightly 
hooked>or twisted .together, the method of "joining ' shown in tbe 
diagram As recommended^. The two; ends of ' wire . are, ' overlapped 
and 'bound , together with closely wound' binding' ' wire- — 14 or SO 
gauge fencing wire is very suitable for this purpose. The binding 
should be 'at least 2 in. long. The ''ends, of the steel wire can then 
be pulled through' the 'binding, until, the hoop round the bin is tight. 
Tlie free ends are then; bent'' back over ."the binding, and' ,cut off, leaw 
ing a pronounced hook at •'■'each;' end.. These 'jO'ints should be made 
at different point's round the 'circumference, of the bin so that they 
',dO'^ not result in a '''verti'ealTihe,'of' 'weakness in one place. ^ 
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. The three outer courses of stretchers are then laid in the ordiii-' 
ary way, particular care being taken to see' that the vertical joint 
between the inner and oiiter courses is well hushed up. with mortar 
so that the v/ire, especially at the joint, is thoroughly embedded. 
A course of headers is then laid to complete this first section of the 
■wall. The floor should be laid at this juncture, as explained in the 
next paragraph. , When it is finished, the next and subsequent 
sections ■ of wall can be built in exactly the same way as the first, 
except that the number of turns of wire in each section should 
■correspond to that shown in the drawing. 

Since the bin is not to be plastered internally, the joints should 
be completely filled with mortar and neatly struck. 

The Floor. When the foundation ring is completed, it can be 
filled ill tO' the required level to receive the floor. The filling 
inaterial should consist of a sandy or gravel soil which should be 
placed in uniform ■ layers about 4 in. thick. Each layer must be 
thoroughly compacted by tamping before the next layer is placed. 
Particular care should be taken to ensure that the filling of the 
foundation trench on the inside of the brickwmrk is thoroughly com- 
pacted. The tamping near the wail must be thorougli, but not 
sufficiently violent to disturb the brickwork, which should, if pos- 
sible, be allowed to set for one or two days before the filling is 
placed. ’ The actual floor on which the asphalt sealing coat is to 

■ l3e placed may be either of bricks laid fiat and grouted with 1-5 
cement mortar as for an ordinary brick floor, or, alternatively, it 
may consist of a well tamped layer of hard core consisting of gravel 
or broken, hard, well-burnt bricks, three or four inches thick. In 
order to provide a sufficiently firm, smooth surface to take a coat 
of; bituminous paint, the hard core should be lightly plastered over 
with l-S cement mortar well worked into the surface. 

, The surface of the brick or bax'd core floor must be flush with 
the. damp, course. 

. The asphalt sealing coat, which must fonii' an impervious joint 
between ' the floor and vrall, is' most conveniently laid when the 
wall' is four courses high, and ' since it is desirable that the grouted 
,, surface on which it is laid should be as clean as possible, it is ad- 
visable ' to delay the grouting until these first four courses of .brick- 
::''W 0 rfc' have been completed. It must, however, be remembered' that 
■'.'the '.grouted surface and the lowest course of brick walling must be 

■ '’guite dry before the bituminous paint is applied. 

The Asphalt Sealing Coat. 'Although the following instructions- 
for the laying of an asphalt fl-o-or may sound somewhat complicated, 
the job presents very little difficulty in actual practice. The .appli- 
ances required are as' follows :■ — . 

(a) A 44-galIon drum, which 'may .'for ■'.convenience' be cut 'down 
to half or three-quarter's- of 'its' original height. . ThisT's to '.be 

^used as a vessel in ■which 'to ''.'beat the bitnmen. 

(b) A sheet of; iron '.about 6Tt.,'X'3 ft. with the 'edges turned up 
to a heigh't';,^Q!'..ab0ut,''3.in. .to form ■a tray in which to 'heat 
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tlie sand. A,, piece of old corrugated iron' or the side of a 
44-gaUoii drum roughly flattened out will serve for this 
purpose. 

(c) An ordinary large bucket or a 5- or 10-gallon drum in which 
to mix the hot bitumen and sand. 

(d) A plasterer’s steel float and bricklayer’s trowel. 

(e) A bailer, which may consist of a 2 lb. jam tin fitted with a 
handle, for bailing and measuring the hot bitumen out of 
the heating drum into the mixing bucket. Another tin of, 
the same size for measuring the required quantity of hot 
sand. 

(!) i\.n earth rammer, preferably of metal, or of timber with 
a iiietal-covered face. 

Materials Required. The grade and quality of the materials,, 
required are as follows, the quantities necessary are given e,lse- 
where : — 

(a) Bituminous paint, ordinary good commercial quality. 

(b) ^Bitumen. Grade 80/100 penetration. 

(c) Sand. Ordinary clean veld sand with particles ranging 
from fairly coarse grit down to a fine floury dust is re- 
'commended. 

The presence of a sufficient quantity of very fine materia! in 
the form of fine silt or dry powder like clay is required to give the 
asphalt the necessary density, and if. such material is lacking in "the 
natural sand, it may be added thereto in the proportion of about 
15 per cent. If some such natural material is not available, ordinary 
Portland cement is an excellent medium for the purpose. 

Sand, silt or clay dust containing an appreciable amount o! 
vegetable matter should not be used. 

Preparing and Laying the Asphalt. When the cement-grouted 
surface of the floor is perfectly dry it should he given a coat of 
bituminous paint. This coat should extend 3 or 4 in. up the wall 
and should be well worked into the cement and brickwork to form 
a key for the asphalt. After an hour or so the paint will be suffi- 
ciently dry to receive tbe asphalt, which is prepared and laid as 
follows : — 

The 44-gallon drum is stood on brick or stone supports to raise 
it 6 or *7 in. from the ground and the requisite amoimt of bitumen is 
placed therein. A slow fire is lighted under the drum to melt i|te 
bEumen. The heating must be done very slowly until all tihe 
bitumen has melted and become quite fluid. This is the condition 
in which it is to be used, and only a very small fire will be necessary 
to keep it hot. The bitumen should be stirred at frequent intervals 
while it is melting and subsequently to prevent it becoming over'-* 
heated at any one spot. If it is over-heated it will give off a thiol: 

A ^ ^ ^ 

“‘'Bitumen is supplied in drums bolding approximately 33 or 44 
and the cost is approximately 2/*- per gallon. 
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white or bine smoke and rapidi^^ become quite useless, since it will 
then' lose its essential plastic properties when cold. 

While the bitumen is being heated, the sand must also be 
heated. For this purpose the sheet-iron tray is also supported on 
bricks or stones and covered with sand to a depth of 3 or 4 in., 
while a small fire is lighted underneath it. The sand when used 
should be decidedly hotter than can be borne by the bare hand, 
but not so hot that it will tend to over-heat the bitumen when 
added to it. The actual temperature recommended is 200 degrees F. 

It should be turned over occasionally to distribute the heat 
uniformly, and as it is taken for use from one end of the tray, the 
remainder should be moved along and a fresh supply added at the 
opposite end so that a continuous supply of hot sand is available as 
required. If the sand is damp, it must he heated long enough to 
drive ' of! all moisture. 

When the bitumen and sand are ready, they must be thoroughly 
mixed together in the proportion of 1 part of bitumen to 5 parts 
of sand by volume. The following procedure is suggested as a con- 
venient method of doing this : — 

A 2 Ib. jam tin may be used both for a measure and as a bailer 
to transfer the bitumen from the drum to the^^bucket. If a large 
bucket is used, 3 tinsful of bitumen should be placed therein, to 
which the sand is added with a second measuring tin of the same 
size. The sand must be added gradually while the mixture is 
vigorously stirred and mixed with a strong, fiat stick. Mixing is 
more difficult as the quantity of sand is increased. Fifteen tinsful 
of sand will be required to give the required proportion of 1 to 5, 
but if a 5- or 10-gallon drum is used in place of a bucket, the 
quantities can be increased proportionately and larger measures 
may be used, but some difficulty may be experienced in mixing the 
larger quantity satisfactorily. 

When the asphalt is thoroughly mixed, it is dumped out on 
the fioor and worked to a smooth, even layer Ij in. thick with a 
' 'plastereFs steel float. . One or two planks of wood li in, thick 
should be used as a guide to maintain the layer at the correct 
thickness.' ■ A fair amount of pressure should "be exerted on the 
float to compact the asphalt as much as possible at this stage. It 
will be found that ' the asphalt can be worked very much like stiff 
cement mortar. When thus laid, the asphalt will be, a spongy, 
porous mass and will not be. water-proof until it has been 
thoroughly' tamped ail over to consolidate it. After a' period, of 
one to two hours, it' will be .sufficiently cool .and firm for .this to be 
done. A little dry sand may. be sprinkled over the surface, if neces- 
sary, to prevent ''the bitumen .sticking to the rammer. The tamping, 
which is . a.n" essential part of , the' job, must be carried out sys- 
tematically .'untiL the' asphalt is 'thoroughly "co'.mpacted, by which 
time its thickness , will be' reduced to about Ij'.in. Care, must be 
taken to see'" that it is well tamped in .the angle between,,' the floor, 
and wall,, where it' .should., be ■.ro'unded' to form, a good "joint with 
Ihe wall, nffd' also .round, the., 'mouth o.f the outlet pipe: 
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Since the central guide pipe should be left in position until , the 
wall has been completed, a small area round the pipe should be 
left until the pipe has been removed. The hole left by the pipe 
can then be filled in and covered with a patch of asphalt, which 
must be finished off flush with the surrounding surface so that it 
is not damaged when the last of the grain is being shovelled to 
the outlet pipe. 

The method of mixing and placing the asphalt in small quan- 
tities is a little slow but is advocated for those who have had no 
previous experience in handling this material. 

It may be mentioned that the above directions are only appli- 
cable to the making of a damp-proof floor which is intended to 
remain slightly plastic. An ordinary asphalt floor required to carry 
traffic would be constructed in a different manner. 

When the floor has been flnished, the building of the walls 
can be continued to the required height. 

The Ceihng or Inner Root The purpose of the ceiling or inner 
roof is to make the bin weevil-, vermin- and thief-proof, and reason- 
ably air-tight. It is not intended to keep out rain, for which purpose 
a separate outer roof is necessary. 

The construction of the ceiling is clearly shown in the drawing. 
The two bearers, 6 in. to 7 in. in diameter, are set 2 ft. apart in the 
9 in. brick wall. These form a support for the light poles, which 
may be from 2 in. to 3 in. diameter, and also provide a convenient 
means of constructing the man-hole. These poles should be as 
straight and uniform in thickness as possible, and should be laid 
close together with their butt and tip ends alternating so that a 
parallel arrangement is maintained. It is not necessary that the 
poles should be long enough to extend from one side of the bin 
to the other; in fact, it is better to cut them to such lengths that 
the ends meet over one of the beams. The shorter lengths of 
timber thus required will be straighter, there will be less differ- 
ence in the diameter at each end and a more uniform thickness of 
timber will be maintained. There is no necessity to nail these 
poles to the bearers except immediately round the man-hole. This 
timber ceiling may now be made insect-proof and reasonably air- 
tight by sealing it with cement plaster or asphalt or a combination 
of the two. The corrugations between the poles can first be filled 
with 1-6 cement mortar finished flush with the top of the poles and 
worked in between the ends of tbe poles and the brick rim at the 
top of the wall. When this mortar is quite dry, it should: be covered 
with a layer of asphalt about | in. thick. The asphalt should be 
prepared in the same way as for the floor,, but since it ,,^ould not 
be practicable to tamp it, it should be placed in two or three thin 
layers, each layer being well pressed down with the float to con- 
solidate it : as much: as • possible. .■ 

If , cement .'plaster „ or concrete.’ made with very small stones is 
used alone it . should he thick , enough „to' cover thei poles to a depth 
of 1 in. to li in. The objection to the use of a cement mixture is 
that if the poles warp or shrink, the cement may crack, whereas 
the asphalt, being slightly plastic, will maintain a permanent seal. 
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Schedule of Quantities 


Material 

Capacity of Bin 

150 bags 

250 bags 

Bricks for foundation and 9 in. 
wall 

5,000 


6,000 


Lime mortar with 10% cement 
added for laying bricks: — 

Lime 

6J bags 

n 

bags 

Cement 

bags 

8 

bags: 

Sand 

5 

cii. yds. 

6 

cu. yds. 

Cement mortar for grouting floor, 
plastering wail and filling tim- 
■ ber ceiling : — 

Cement 

4 

bags 


bags 

Sharp sand 

; 1 

cu. yd. 

li 

cu. yds. 

Wire, 12^1 G. high-strain, steel 

230 

yds. 

280 

yds. 

Bami3 course, Felt 3 ft. wide ..... 

18 

ft. 

24 

ft. 

Bituminous paint lor floor ...... 

2 

gals. 

i ^ 

gals. 

Asphalt floor : — 

Bitumen, Grade 80/100 

12 

gals. 

18 

gals. 

Graded sand 

10 

CU. ft. 

15 

cu. ft. 

Asphalt ceiling: — 

Bitumen, grade 80/100 

8 

gals. 

12 

gals. 

'' ' Graded sand 

! 

cu, ft. 

10 

cu. ft. 

Tar for walls and foundations 

4 

gals. 

5 

gals, 


Man-hole eoverj ceiling timber, I 
outlet' pipe ; 4.s requhed 


W.otes. — (1) If all brickwork is laid in 1-5 cement mortar instead of 
' the lime-cement mixture indicated above, twice the 
quantity of cement will be required. 

(2)' If the wall is built in 4J. in. brickwork the quantity of 
, " bricks and mortar required will be reduced by approxi- 
one-third, 

'" (3) The' quantities of cement are giv'en in bag'S of 188 lb. 
weight. 
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The Artificial Incubation, 
Brooding and Rearing of 
Chickens. 

By H. G. WHEELDON, Poultry Officer. 


(This article replaces Bulletin No. 1182 now out of print.) 


Everyone engaged in poultry farming is confronted with the 
problem of raising young stock. The pivot point on which the 
success of the poultry farmer turns is his ability to renew the laying 
flock satisfactorily each year. The profitable period of a fowl’s 
life is so short that it is necessary to raise stock for the laying pens 
every year, and the beginner finds this to be the most difficult part 
of the whole business, while success in this direction is most im- 
portant. It is attained only by the intelligent application of correct 
methods. If the incubation, brooding and rearing of chickens are 
not carried out under such conditions as will produce and maintain 
both growth and good constitutional qualities, the mature stock 
will fail to produce or earn more than a nominal profit. A set-back 
during the life of the chicks may adversely affect their stamina, and 
the progeny of such stock, if raised under similar conditions, will 
be less valuable than the parents. With such deterioration the 
fiock would become unprofitable in two or three generations. On 
the other hand, chicks from good stock, if given intelligent care and 
surrounded with the essentials required for proper growth and 
robust development, would mature into poultry capable of return- 
ing to their owner the last farthing in payment for the food and 
accommodation provided. Good methods and well grown mature 
stock increase the productive efficiency of succeeding generations 
and successful poultry farming is appreciably maintained. 

The chick hatched for the market must make rapid gains. To 
do” this ill- the shortest time assures the greatest profit, and the 
conditions and methods of rearing in some respects are artificial. 
The chick destined for the laying house, however, must be allowed 
to grow steadily without any set-back, and more natural conditions 
might be approximated with a view to raising stock robust in con- 
stitution. The young birds will then withstand the strain of 
consistent egg production, which is necessary to produce the results 
that count. 

, The building up of a strain of fowls involves something more 
important than the selection of standard requirements or prolific 
egg production, namely, breeding for health and constitutional fit- 
ness. Those who are successful in the business on a large scale 
have learned ' by experience that it pays to select , only healthy, 
vigorous stock for breeding. Unless inherent, these /qualities are 
less likely to' he ' transmitted toThe chicks, , whereas ' constitutional 
defects may be reflected in several generations, "with a tendency to 
increase rather than lessen, in a given strain. .The breeding stock 
should be sound in health and not too closely inbred. , ' 
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Tile Breeding Stoclc. Select the breeding stock for health and 
coiistitutioiiai qualities, then for desired qualities in other respects. 
Choose only the best for the breeding pens, even if a few birds only 
are used, and pen them with a view to offsetting minor physical 
defects by -mating birds that are strong where the others show 
weakness. When the individual birds have been selected and 
penned according to ancestry, then house, manage and feed them 
with a view to maintaining health and profitable returns. Their 
requirements must be met and regular supervision is necessary, A 
coniiortable shelter when needed from the rays of the sun and 
during wet weather; a fair variety of wholesome food; clean drink- 
ing water; always a liberal supply of green food, and suitably 
ventilated houses without draughts are the important essentials. 

It is not sufficient to exercise reasonable care with the breeding 
stock alone; the careful handling of the eggs before incubation, 
during incubation and the management of the chicks to maturity are 
of equal importance. It is upon the. common sense application of 
their requirements that .the success of commercial poultry prodiio- 
tion depends. Lack of stamina is often the result of in-breeding, 
overcrowded quarters and unsuitable rations, %vhich undermine the 
.constitution of chickens. 

Assuming then that the breeding birds have been carefully 
selected, well housed and supplied with their normal requirements, 
the next point of importance is the proper care' of the eggs for 
incubation; this is where many poultry farmers unconsciously go 
WTong. Careless methods of handling and storage of the eggs for 
incubation and during incubatio.n impairs the hatchability. Pro- 
bably more chicks are found dead in shell or are weakly after 
batching as the. result of wrong methods of handling them than from 
any other cause. 

Sggs for Hatching. Eggs intended for the incubator should be 
gathered once daily in cool weather and twice during the hot 
weather. Renew the nesting material often, handle the eggs with 
clean hands, place them in a clean receptacle, and keep them in a 
rack with small end downward, or if they are stored on their side, 
turn, the eggs daily. Avoid excessive evaporation of the contents 
■of the eggs by covering them with a cloth. The room in which they 
.are kept should be fresh and cool, a temperature of about 60® F. 

: is desirable. Wherever possible, they should be used for incubation 
before they are ten days old, as the germ weakens with age. Pro- 
■„lo,aged -exposure of the eggs to a temperature of 80® or 90®, or 
frequent,, warming and cooling before incubation, may destroy the 
.-.'.germ^or will surely result in a weak chick. Select” only the best 
■ eggs, for incubation. Uniformity in size, shape and shell texture 
are important, and they should not be less than 2 ozs. or above 
2j ozs. in weight. 

Artificial IncubatiO'ii. Artificial incubation may account for 
considerable losses, because the hatchability of eggs is so easily 
affected by machines carelessly operated or handled without suffi- 
cient knowledge of the work. It should be mentioned that with , 
the modem systems of incubation good results are invariably 
obtained if the- niacHnes are managed with due care. There' are' 
mrious types' and .makes of incubators, such as m'^oisture or tank 
machines and those embodying the hot air .principle, each of which 
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gives satisfactory results. Mammotli coal-burniiig macliiiies are 
available, aud cabinet incubators embodying similar principles 
more recently introduced are heated either by blue flame or elec- 
tricity. It is necessary to understand thoroughly the operation and 
conditions most suitable for these incubators by following the 
printed instructions accompanying each machine. 

In choosing an incubator be sure of obtaining one of sufficient 
capacity to meet requirements. It is much better during the initial 
stages to incubate fewer eggs in a machine with reasonable greater 
capacity than to have a surplus of good eggs for hatching with 
only a limited incubation capacity. There are disadvantages also 
in extending the incubation season over a period of several months' 
for the renewal of the laying flock. Adequate incubator capacity 
..would ensure a given number of chicks over a shorter period. 

Incubation may be successfully carried out throughout the year, 
especially when ducklings and chickens are intended for table 
purposes. The most seasonable and profitable period for hatching 
chicks of the heavy and light breeds for the laying flock is during 
May to August, 

The most important points to consider in providing suitable 
conditions for incubation are uniform temperature, adequate mois- 
ture and ventilation in the room and freedom from excessive 
vibration. It is important that the incubator be level on a solid 
foundation or platform and the room suitably ventilated and con- 
trolled to provide a steady replacement of the atmosphere without 
excessive draughts. Strong currents of air may be controlled in 
windy weather by inserting hessian-covered frames in the open 
spaces provided for ventilation. The small type of incubator should 
be placed about one foot from the walls of the room. 

After studying the instructions carefully and having set up 
the incubator under proper conditions, it should be operated with- 
out eggs for a few days, to become thoroughly acquainted with the 
details and for adjustments to the regulating device. An even 
temperature of 102° to 103° in the egg chamber is required during 
the early stages of incubation. The thermometers should he tested 
annually to make sure they are in order before incubation com- 
mences. The chief requirements in successful incubation are 
uniformity of temperature with adequate moisture and ; ventilation. 
It is advisable to fumigate the egg chamber with formalin after 
each hatch.' 

The possibility of disease during incubation can be mimmised' 
by fumigation of the egg chambers, which is a desirable precaution 
also, in the ■ case of purchasing second-hand machines. , For' fumiga- 
tion, the, ventilators should be plugged or strips of "paper pasted 
over them, wet,' the interior of the compartments with water and', 
then insert a saucer' or' shallow tin ■ containing permanganate ' of", 
potash 'crystals with double the amount, of ' commercial .'formalin 
poured" over the crystals;,! oz. formalin to I oz, permanganate 'of 
potash would be. sufficient for every five cubic feet internal ,meas,ure- 
ments ; close the machine and .’maintain 'its operati'ng: temperature' 
for, a few hO'Urs. .After fumigation, leave "the machine 'open 'to 'air, 
before placing in the eggs.^ , 

^ ' Having' fumigated' and thoroughly mastered , the" operation of 
.' the 'machine ,and. maintained ' a uniform temBeraturf^' .lU'.f.KA 
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incubator, fill the trays. The eggs should be left for several hours 
to warm up, when the temperature will automatically rise to about 
i03°. After 24 hours the eggs should be turned and aired, and this 
should be done at regular intervals throughout the period o’f 
ineubatiori. 

There are no infallible rules for operating an incubator. The 
amount of moisture and ventilation required, the manner of turning 
and cooling the eggs and other details cannot be definitely stated 
for all machines. These are subject to variation according to the 
type of incubator and climatic conditions. The mammoth machines 
and some of the smaller incubators are equipped with a turning 
device and printed instructions for their operation accompany each 
machine. The usual method of turning eggs by hand in small 
incubators is to remove the eggs in the centre of the tray to the 
side or end of the rows, and gently roll those at the side to the 
centre of the tray. This method may be adopted for turning and 
cooling the eggs in the moiming, but in the evening give each egg 
a quarter or half turn, then close the drawer without cooling them. 
As to the length of time the eggs might be left to cool, no hard 
and fast rule can be given ; this must be left to the discretion of the 
operator. In hot weather, howmver, 'when the temperature of the 
incubator and the room tends to rise, the eggs may be cooled from 
five to fifteen minutes longer than under ordinary conditions, 
remembering always that during the last week of incubation eggs 
also require more air than they do during the first ten days. Under 
ordinary conditions the eggs are aired and cooled during the early 
stages of incubation sufficiently to give best results while they are 
being turned. A point of great importance is to turn the flame of 
the lamp very low during the time the eggs are being cooled. The 
embryo ' chick generates animal heat" as soon as it commences to 
develop, and the volume of warmth increases steadily during the 
period of incubation. This is the reason why the temperature 
usually rises during the last week or ten days, and it may be 
necessary to reduce the flame of the lamp very considerably or to 
readjust very carefully the regulator during this period. It is 
inadvisable to tamper with the regulating device during the hatch, 
but it must be done if, after lowering the flame, the temperature 
tends to rise above F. 

. The normal periods of incubation are as follows Fowls, 21 
■days; domestic ducks, 28 days; muscovy, 35 days; geese, 28 days;, 
turkeys, 30 days; guinea fowl, 26 days; English pheasant, 26 days. 

. The eggs may be tested twice during the period of incubation, 
..the first test on the seventh day and the second on the fourteenth 
, day. At the first test remove all infertile eggs, broken yolks and 
■' dead germs. Mark those which may be doubtful and continue to 
incubate them until the second test. If they do not develop further 
-by' that time they should be removed, as well as all other dead and 
/weak germs and addled eggs. Turning of the eggs should be dis- 
■ , continued on the morning of the twentieth day, ,or sooner if the 
chicks begin' to hatch. On the morning of the twenty-first .day 
gently remove empty shells aijd place the hatched chicks in the 
drying box, or, as provided in some machines, in the nursery trays, 
and allow them to dry off for twenty-four to thirty-six hours, when 
the chicks should be removed to the brooders. The brooder's should 
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be tiiorougliiy cleaned and littered with grass, 'Fireless or cold 
brooders should be placed with the chicks in a sheltered, ■ sunny 
locality, taking’ care to provide shade when required. From this 
stage until a few days old the chicks will I'equire frequent attention, 
and it is important to avoid excessive exposure during the ■ early 
morning and evening to avoid chilling. The activities of the chicks 
will indicate plainer than words whether they are comfortabie or 
not. If crowding together and chirping, their usual requirement 
is warmth. Close observation and careful management will ensure 
good growth to marketable age or maturity of a large percentage 
of the chicks placed in the brooders after hatching. 

ArtiScial Brooding. Artificial brooding is comparatively simple 
when the rec|uirements are thoroughly understood. Although con- 
stant attention and observation are necessary, any system other 
than artificial brooding in the case of chicks hatched and raised 
on a commercial basis would be too laborious and out of the ques- 
tion, The main object is to provide facilities for protection and 
to keep the chicks warm and comfortable during the early stages 
after hatching. They should be kept under control and provided 
with conditions to encourage good health and robust development- 
The care and attention given to chicks during the first few days, the 
critical period of their life, determines to a great extent their future 
value. The most satisfactory and economical types of brooders 
are generally those that are portable. 

There are two types of artificial brooders, both of which have 
proved satisfactory and adaptable to the requirements of the 
poultry farmer for brooding chicks in either small or large units. 
They are the fireless or cold brooder (a misnomer) and heated 
brooders, the greatest essentials being efficiency, convenience, 
economy and safety. 

Flreless Brooders. The drawback with most brooding systems 
is the cost. The need of an efficient, convenient and economical 
means of brooding chicks in small units is a matter of importance 
to many poultry keepers, and for this purpose the fireless or cold 
brooder, such as is shown in the accompanying design, is advocated. 
The outdoor colony brooder is easy to construct and handle. It 
affords the necessary protection from vermin and can be moved to 
fresh ground as often as may be necessary. The capacity : of this 
brooder provides for 50 chicks without artificial heating. This 
system has been practised for a considerable number of years :.with/ 
satisfactory results in this Colony. Heated brooders are ^' not . 
necessary for brooding chicks in small units in warm localities. 
Suitable arrangements could be made to equip this brooder with a 
temporary heating device in the case of emergency when' the 'chicks'' 
are to be removed from the incubator during a spell of cold, cloudy 
weather. This requires careful .attention, however, to avoid "over-' 
heating the chicks and heating devices are not generally' necessary. 

The brooder must be thoroughly-. 'dean -and the .■ floor, littered: 
with grass or straw. The interior 'of the brooder chamber, should 
be thickly lined with long grass on alb sides to', provide a fairly deep' 
nest in which ' to "brood the newly-hatched , chicks on removal. from' 
the -incubators and at night. .The hessian-covered frame or, hover-' 
is placed over the nest and pressed down to about, one o^r.-two 
inches above the .chicks in, the nest. As the' chicks reauire, 
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room and veiitilatioBj so the nesting material sliould be reduced 
until only sufficient grass is left to round oh the corners and support 
for the hoyer. The hover can be raised in this way as. the chicks^ 
increase in size, and finally removed when they are reasonably well 
feathered. This hardens them oh before their transfer from ' the 
brooder at five to six weeks of age. 

The chicks should be confined to the hover section most of the 
time during the first day or two^ especially if the weather is un-' 
favourable; the position of the brooder should be adjusted 
periodically so as to admit the sun to the interior of the brooder 
ail day if possible. From the third day they can be confined to the 
exercising apartment to a greater extent wutli access to the brood 
chamber as they require it and later allowed in the attached wire 
run. During the first two or three days when the chickens are 
confined to the hover section, it must be lifted several times a day 
at regular intervals for feeding the chicks, but the chicks must be 
replaced under the hover after feeding before they become chilled. 
By frequent handling in this manner the chicks soon learn what is 
required of them, and may soon be trusted to take care of them- 
selves when they require wmrmth. If they show any disposition to. 
crowd or huddle together outside the brooder chamber at any time, 
place them under the hover to \varm up. When they are a week 
old they may be allowed access to the wire run. A covering on ' 
top of the rim is necessary for shade in the absence of shade from 
trees. Not more than 50 chicks should be placed in this type of 
brooder, as it is considered the maximum limit of safety. Care 
must be taken to keep the chicks warm and comfortable at all times, 
and to provide ample ventilation for .them at night. Overcrowding' 
under the hover with insufficient ventilation, especially at night, 
will definitely impair the vitality of the chicks and will lead to 
respiratory troubles, stunted growth and mortality. Overcrowding 
is as harmful as supplying unsatisfactory rations. 

The chicks should, be given the opportunity of exercising'dn 
quarters that are not too cramped. They should be provided, with 
sufficient hopper space to. allow easy access to the food and water 
at all t'nies during the day. Sun and air the hover compartment' 
daily 'whe.n not in use, as well as the litter. The litter should he' 
r.enev/ed.as often as may be necessary, generally twice a week. 

Heated Brooders. Of the many types of heated brooders . the 
oihburning, electrically-heated and battery systems are probably 
the most .oomnionly used, and to a less ' extent fihe hot water'; pipe, 
system. , There is also' the fine system and coal-burning ' brooder 
stoves for heating the entire apartment for broodi.ng chicks. ■ All:, 
these' methods of providing warmth are. giving satisfactory results.;'' 
Heated brooders and apartments must be suitably ventilated. 

They are as a rule centrally heated, and in the case of' brooder", 
stoves the heat generated is greater than the chicks, require., ...'.The: 
room 'must be large enough, to provide sufficient floor, .space to' allow 
the. chicks to regulate' for themselves the 'distance from' the heater 
or degree .'of w'armthh'they require'. The room should .not be allowed ■ 
to become '■ stuffy and oppressive' during the ' day' through lack of 
ventilation. ', 'Such brooder apartments should" be "provided with 
facilities for a.i]Qple .ventilation, during, the "da'y, and to a less: extent 
at night. ■ The ' zones of heat, varying in , temperature,'' on, the floor 
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level at nigiit enable the chicks to choose the temperature most 
comfortable to them by spreading out on the floor of the room. The 
rooiii temperature for battery brooders on a large scale, may be 
aiifconiaticaliy regulated and controlled. 

The oil-biiriiiiig, electrically -heated and hot water ■ systems are 
generally adaptable to the hover or box and canopy design of 
brooder. They provide a minimum heating capacity to keep newly- 
hatclied chicks warm and comfortable, and are more practicable 
and economical for brooding chicks in units of moderate size. They 
meet, with practically no exception, all the requirements laid down 
for satisfactory brooding and may be placed in any convenient 
building or in a brooder house designed and equipped for that 
purpose. Where brooding is undertaken on a large scale with 
heated brooders, a special brooder house is necessary, which must 
be designed to ,fulhl the requirements of the heating system to 
be adopted. 

Brooder House. There are three types of brooder houses gen- 
erally used for the successful rearing of chickens. They are : — 

1, The portable or colony house. 

2. A long permanent building sub-divided into pens having 
either a built-in or portable heating system. 

»3. Permanently built house for brooder stoves. 

1. Colony brooder houses installed with a portable heating 
.system should be made as large as can be moved conveniently. A 
house 10 ,ft. by 12 ft. should be the minimum for units of 300 chicks. 
A suitable size for units up to 500 chicks w^ould be 14 ft. by 16 ft. 
A lean-to roof at least 6 ft. 6 in. in front and 5 ft. at the back should 
suit a house 12 feet deep, and an uneven span or apex t^^pe of roof 
would be more satisfactory for a house *which is 16 ft. deep, the 
height of the wmlls being 6 ft. and the roof at the apex 7 ft. 6 in. 
The accompanying design (Fig. 2) illustrates a brooder house which 
is considered satisfactory for this purpose. It can be moved con- 
veniently on most farms. The house consists of a wooden frame 
with wmter-tight roof. The sides, back and front should he covered 
wnth wire netting, attached to the inside of the "'framework. The 
hack wall and lower part of the sides and front should consist of 
■some ' light weather-proof material, such as galvanised sheet iron, 
,'nialthoid or. rubberoid, etc. This should be 3 ft. high on the sides 
'. and: front wall. The openings above this may be fitted with hinged 

' wooden frames covered with hne hessian, hinged at the bottom to 
s'wing' down on the outside of the house.' These shutters may be 
' dosed for, protection when necessary or opened for ventilation and 
ho admit sunshine as may be required. 

2. A: brooder house constructed of bricks for built-in or port- 
able heating systems should be 12 ft, deep with a passage 3 ft. 

'"wide along the interior .of the back wall. The house should be 
;:Bub-ciivide€l 'by wire netting partitions 6 ft. apart for units, of IGO 
young chicks and sub-divided into larger sections when the brood- 
ing o'f .larger, chicks is intended. A northern aspect' is preferable. 
Outdoor wire runs 'should be provided to'coincide with the internal 
sub-divisions of- the house.' An open-fronted ' house of,, this type 
can be operated successfully in some localities, but provision, should 
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be made i>o minimise' ground draughts by solid dwarf partitions 12 
ins. high and with hinged cloth-covered frames for closing the open 
front when desirable in cold weather. In cold climates the front of 
the house should be enclosed with glass windows to afford the pro- 
tection necessary. In planning a brooder house, consideration must 
be given to convenience' in attending to the chicks, inspecting the 
hovers, feeding and watering, disinfecting and cleaning. . 

3. For brooding chicks in large individual units, proper facilities 
are required which' entail the provision of equipment most suitable 
for this ijurpose. The types available would be heated battery 
brooders, and the canopy type of brooder stoves, or a combination 
of battery brooder with other systems deserve consideration. 
Battery brooders are compact and may be housed in almost any 
convenient room. A room suitable for a canopy coal-burning stove 
■with a capacity for 1,200 chicks would be 25 or 30 ft. long and 15 
or 18 ft. deep, respectively, .suitably ^ closed in front. Runs at 
the back and front of the house shouL be provided for alternate- 
use and with four exits or trapdoors in the walls to each run. 

A system of battery brooding for large numbers of chicks 
immediately after hatching, combined with other heated systems 
such as may be in existence, to be used for the chickens as they 
become stronger, would be of considerable advantage. Battery 
brooders .electrically heated are reliable, economical in fuel and 
easy to operate. They are extremely useful during the early stages 
up to three weeks of age from hatching. They facilitate the safe 
handling of chickens in large numbers during their early life when 
the conditions required 'by them are definitely more exacting. As 
the chicks become stronger they are better able'- to fend for them- 
selves and withstand the conditions on being transferred to the 
brooder houses such as those equipped with other heating devices 
■ in' which the sub-division of chicks in smaller units is practised. 

Ventilation and Temperatures. The importance of adequate 
- ventilation in the brooder house and brooders cannot be too strongly 
emphasised. Adequate ventilation of the brooder house itself does 
not' necessarily ensure sufficient ventilation under the hovers ; these 
must' be provided with facilities to permit a free c'rculation of air. 

With heated brooders the temperature is ' another important 
, factor. Insufficient wrarmth induces crowding and is harmful ; over- 
,, ' heating, due to lack of ventilation, causes S’weating, resulting in 
f'espiratory troubles, which impair the vitality of the stock. These 
■conditions' are particularly observed under hovers, "'^quipped' with 
strips' of cloth ,or curtains that hang close to the f "''’'and which 
' restrict the, circulation of air. When used, the ends of the cloth 
■■ should be at least 2 ins. from the'ffoor. In operating such brooders, 
'''additioiiai." ventTati-on 'and a reduction in the temperature as the 
'chicks .grow older .must not be overlooked. At the, start, the tem- 
perature in the brooders .should be 90° to 95°, and this should be 
:■' gra.dimlly reduced to 65° at the end of the second week. ' Later the 
„ chicks should he brooded without artificial heat for a time before 
, transferring them to outside quarters. 

"„ '■' Brooder ' Management. . -The brooder' 'should be rea.dy lor the 
chicks, 'at .least two or three days before' the chicks arrive. If it is, 
a new brooder , with ' regulating device, make sure it is properly 
that it works , freely. The capacity' of the brooder 
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should not he exceeded. When too many chicks are brooded to- 
gether proper control of the young stock and access to the food 
hoppers are not always possible. Do not attempt to brood chicks 
of different ages in the same flock under the same hovei\ The 
brooder house floor should be lightly covered with coarsej clean 
sand for large heated brooders, and only a section of the floor of 
the room partitioned ofl with boarding in which to place scratching 
litter, such as chafl or cut grass, to a depth of 2 ins. 

With heated brooders the liberty of the chicks should he at 
first restricted, confining them within a reasonable radius ijoiB' 
the hover by a temporary wire netting screen for the first few days. 
Advantage should be taken during this period to train the chicks 
to return independently to the hover for the warmth and protection 
they require. They will soon learn to take cover, and as they 
become older and morf" independent they should be given more 
room to exercise, and a., '.or the end of the first week the whole o! 
the floor space she aid be accessible to them. At this stage the 
chicks may be allowed out into the outside runs of the brooder house 
during fine weather. Observation is necessary on the first occasion, 
as they may not be alfie to find their way back into the brooder 
house, ..Sanitation ahd eleanimess under the hovers and' in the. 
brooder house are very essential for health and the sturdy develop- 
ment of young stock. The brooder compartments should be 
thoroughly cleaned and disinfected after the removal of chickens. 

Chickens at 5-6 peeks old are generally well feathered, and they 
should be remove 4 either to outside coops confined in pens, or 
reared under the colony system. On tra,nsf erring them to their; new 
quarters they will require some attention for several evening, s to' 
accustom them to their new surroundings. This attention would 
be amply repaid and is necessary to obviate overcrowding and 
possibly mortality. They should be accommodated in units of 50 , 
or a maximum of 100 chicks, and separated according to sex. Perches 
are not necessary., at this stage, hut the floor of the house' should ' 
be v/ell littered and the corners rounded off with grass, or prefer- ' 
ably with wire .netting, to prevent corner-crowding. As' the 
chickens develop, the accommodation should be increased, or the 
number of chicks reduced, according to the size of coops du: which 
they are accommodated. 

feeding* T,he proper feeding . and management of the young" 
stock' dete'*"' nines to a great extent their ftiture value as. breeders' 
and laye-*’ ' 

Growing birds want variety, if for no other reason than tO" main- 
tain their appetite, and there must be no" stinting of' food, although 
waste uiiust be' avoided. There is. an axiom, in the. management of 
stock that the ‘T.eeding must-be above the, ..Jjreeding^^ if .'im'prove- 
ment .is to be obtained,. While, it 'is 'true that. i.mprove,d,- ".results 
would' be secured by /sound methods of feeding, it is 'equally true 
that still -better .' results would 'be, obtained by.' having th©' stock, 
properly" bre-d .and. properly fed.-. In .this .way' -the greatest '.-return/, 
would: be", derived, frona, a giv-en- 'amount ...of ' food. ' ' 

."The ' object -.of the, poultry breeder to-day is. to 'economise in 
''almost-, every ' branch . of Ms business, ' but there is-. o'.iie place where 
'stinting is, false economy,, and. that- is .in. "the .supply, of food* " It is 
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mucli better to liatcli fewer birds and feed them well within one’s 
means than to try and raise a large number that may be under- 
nourished. 

The successful feeding of chicks is not a difficult problem, pro- 
vided they are supplied with their natural requirements. Almost 
any wholesome nitrogenous ration made up of grain and 'grain by- 
products, green food and animal food given regularly is wha'b they 
require in the wa.y of food, and they must always have access to 
clean water and grit. 

The chicks will be ready for their first food 36 to 48 hours after 
hatching. It is necessary to bear in mind that the newly-hatched 
chick, by absorption of the yolk of the egg just prior to emerging 
from the shell, has been provided by nature with sustenance for 
the first 48 hours after hatching. Feeding, therefore, too soon after 
hatching is not only unnecessary but undesirable, and may prove 
harmful. 

The food should be given preferably when they have been re- 
moved from the incubator to the brooder. They should be provided 
with shallow vessels each containing dry mash, water and a little 
grit. Two or three pieces of straw may be allowed to float on the 
surface -of the water, which the chicks will pick at, and soon learn 
to drink. At frequent intervals during the first two days their, 
attention should be drawn to the food, either by tapping the food 
with the forefinger or by taking a pinch of the mash between the 
fingers and allowing it to sift dowm from a lew inches above the 
food tray. By these simple means chicks can be taught to eat and 
Will ; soon learn to care for themselves. ' A small quantity of pin- 
head 'oatmeal may be given' twice a day as an additional feed 
•during the morning and evening. From the third day a little munga 
or commercial chick food may be given in con junction with the 
dry mash, substituting the oatmeal and feed at frequent and 
I'egular intervals during the course of the day. 

The best results are obtained by the dry mash system of feed- 
ing, either combined with grain or fed as an ^'all-mash” ration 
without the use of grain. An all-mash ration simplifies feeding 
■■ and the stock make greater gains in wmight as a rule ; when it is 
. desired to feed grain with dry mash, it can be done by substituting 
■..'grain for portion of maize meal. 

.Whe'ii the feeding of moist food is adopted, the mash should 
" be 'mi,xed to a crumbly constituency with separated milk or warm 
'water, and the chicks given only sufficient to be consumed in half 
. aii.'hoiir. The food left over after that time should be removed 
, ' until the next feed. Moist mash may be fed in conjunction with 
;'■'. dry •mash as a regular system in the rearing of table birds. For 
stock that are intended for the laying and breeding pens, however, 
the niash in a moist state should be regarded as supplementary, 

'' ■...'■especially ' for late hatched chicks and chicks that have gone off 
their feed or flagging, A moist "mash as a change stimulates the 
appetite and encourages a 'greater consumption , of food and.. main- 
tains goo.d growth and development Grit and water are necessary 
at all times, and ' finely cut tender green, vegetation .must be given 
daily. Bone; meal, .iime a,nd salt .as a mineral '.mixture may be in- 
■ corporated in the mash' for all ages of growing ' .stock. " Separated' 
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milk, when available, is a desirable addition given either mixed 
with Jiiash as a moist food or the curd given in separate receptacles. 
It is better to give the curd after draining off the whey when milk’ 
is supplied separately. 

The grain mixture or mimga should be fed in loose litter, which 
will induce the chicks to exercise by scratching for it. Feed the 
grain four times a day in small quantities at regular intervals for 
young chicks. As the chicks grow older, accustom them to a larger 
range or rim, placed with the brooder on grass-covered ground. 
The site which has been set aside for rearing should be planted 
preferably with a permanent grass such as couch. This serves to 
sweeten the land during the off season and furnishes green pickings 
for the chicks and two or three cuttings of grass of desirable length 
during the rainy season for use in the brooders. 

When the chicks are eight weeks old give them a mixture of 
larger grain, such as cracked wheat or crushed mealies mixed with 
munga and small sunflower seed. By the time the chicks are six to 
eight weeks old the principal dangers of cMckenhood are past, and 
at this stage they niaj^ be removed or weaned from the brooder 
to suitable coops. The rearing can.be continued in wire runs" or 
by the colony system. 

The chickens may, wRen old enough, be allowed free range 
under the colony system where they can have freedom under natural 
conditions, but they must be provided with nourishing food ad lib,, 
to ensure steady, healthy, continuous growth. Guard against 
insect vermin and keep the coops clean and dry. 

Chickens intemded for laying or breeding purposes should be 
carefully selected when young, the first selection being made, when' 
they are eight weeks old. Separate ail the cockerels and house 
them separately from the pullets. Those showing retarded growth 
should be separated from the more .robust ones and placed in a pen" 
for fattening. A regular practice of culling the young stock ns 
advocated, by which essential economies may be effected. The 
stock showing evidence of lack of stamina and the cockerels having' 
standard defects should be drafted from time to time to the fatten- 
ing pens for disposal. 

Dry mash hoppers are of the greatest advantage in feeding 
poultry of ail ages. By using hoppers for the dry mash, time- tod 
labour will be saved. This method of feeding is the cleanest, easiest 
and" best way' to feed poultry. The hoppers should be replenished 
daily, or, in the case of self-filling' hoppers, less frequently,' depend-' 
jng upon size of flock. The' chickens should have access to the 'food 
all day, and sufficient hopper space must be provided to enable all 
the chickens to feed comfortably without overcrowding and molest- 
in.g each other. Double-sided .hoppers are recommended, ' 4 ft. long' 
for 100 chicks, and an intermediate size for half -grown st^ck-sho'ii'ld 
be 6 ft. long. The size of hopper accommodation required; shotild^ 
be based o.n the equivalent of 'one. inch per bird. ' 

,,'The value of green food throughout 'the' whole .year cannot, be' 
too strongly emphasised either in a, fresh succulent "form O'rn'UpplieA 
as leaf meal in the mash. Leaf meal m'ay be soaked in 'water for 
an hour and fed to the .birds after drainin,g in .place of' succulent 
green food. ' ' 
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At tlie age of five months on reaching laying maturity they 
sliouid be fed on a mash and grain mixture for adult stock. 

There are so many grains and meals obtainable in Rhodesia^ 
which are suitable, for feeding to poultry that a good ration may 
be made up to suit the poultry farmer from the variety of foodstuffs 
available. The accompanying rations consist of foodstuffs that are 
generally easily available and have proved satisfactory. The 
digestibility, general analysis and palatability of the constituents 
are important and must be taken into consideration in compiling 
efficient rations. Other farm-grown foodstuffs may be substituted, 
but they have been found less palatable and more indigestible as a 
rule. To supply young stock with food- that does not furnish the 
necessary nutritional requirements or that is not palatable and of 
good quality is wasteful or would seriously retard their growth. 
In the case of laying stock, lowered productivity would be the result. 

During the early stages the rate of growth of the chick is 
chiefly limited by its capacity for the consumption of food, and, 
although there is at present no data available by which to determine 
the exact requirements of the chick for protein and carbohydrates, 
it has been found there is little possibility of over-feeding a chick 
in its early stages of growth and that the food mixtures usually given 
to chicks during the early stages are deficient in protein. 

The' following ration based on these observations has given 
excellent results. The chickens grow and feather more quickly 
and the rearing mortality is reduced to a minimum. 

With a view to simplifying chick rearing, the following ration 
was tested at the Salisbury Experiment Station, where it has since 
been used for a number of years in the rearing of light and heavy 
breeds of fowls. The results have proved so satisfactory that this 
ration can be recommended. 

CHICKEN REARING RATION: HATCHING 


TO MATURITY. 

Mash Mixture. 

Bran 10 lbs. 

Pollard 17 lbs. 

Mealie Meal 45 lbs.. 

Oats (rolled or meal) 10 lbs. 

Meat or Fish Meal (to 12 weeks) 10 lbs. 

Monkey Nut 'Cake (ext.) 10 lbs. 

Milk, thick, separated, if available, to 10 
weeks (optional). 

Bone Meal ' 2 lbs. 

Salt (fine) ' ' | lb. 

Lime (limestone' or powdered oyster shell) 1 lb. 
Ch,arcoal ' ■ 1 lb. 

' Grain Mixture— -From S Weeks, " ' 

Crushed Maize 60 lbs. 

Munga 30 lbs. 

Sunflower Seed (optional) ........ ' , 10 lbs. 
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Tiie above iiiasli may be fed alone during the early stages of 
growth^ or in adtlition munga as a grain feed may be given from 
the first week to 8 weeks old; thereafter add crushed maize and 
small sunflower seed, the latter being optionaL 

From 12 weeks onwards omit meat or fish meal, the other in- 
gredients remaining the same. 

When thick separated milk is available, reduce the meat meal 
to 5 lbs. In the event of oats being too costly, substitute by in- 
creasing the maize meal and bran each by 5 lbs. 

A liberal supply of green food is essential for all ages o-^ grow- 
ing stock, especially when white maize is used. Part may be mixed 
for convenience in the mash in the form of lucerne or sunflower 
ieaf meal in addition to succailent green food 'given daily. 

General Observations. The mortality of young chicks is not 
always due to disease and parasitic vermin; losses may occur from 
several other causes which are often overlooked and can be fore- 
stalled. 




Overerowding and OMUing. The brooding of chicks in quarters 
that are comparatively restricted is accompanied by some danger 
of overcrowding and suSocation. When the chicks are too cramped 
and without suSicient ventilation suffocation may result, partic- 
ularly at night. Overcrowding occurs also outside the brooder 
during cloudy weather and chilling may result, such as when they 
are unable to find their way back to the brooder chamber ; also 
young chicks that are exposed too long at sunset or exposed too 
early in the morning may become chilled. It is particularly im- 
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portant to avoid possible chilling during the day and overcrowding 
at night when the chicks are very young. 

Another source of danger arises on removal of the chickens 
from the brooders. During the first few nights careful observation, 
would be well repaid, as they will crowd together^ especiaily in 
chilly weather, or they may not find their way back into the new 
quarters. If left outside overnight, mortality will result. At this 
stage overhead protection placed about 2 ft. above the floor, to take 
the place of the hover, and having the corners of the pens rounded ' 
off, are necessary precautions to avoid losses. 

Bowel Trouble. The derangement of the digestive system of 
young chicks is caused by a number of conditions, including chill- 
ing, improper feeding, sun-warmed water, overheating or stale and 
inferior quality foods. Digestive disorders during the early stages 
of growth may be the result of feeding the chicks too soon after 
hatching or of allowing them access to moist mash that, lias fer- 
mented. iklways supjily clean water, fresh, wholesome food a,iid 
provide shade for the chicks and drinking water. 

Sanitation. Sanitation checks disease and must be regarded 
as one of the important considerations in successful chick rearing. 
Many common diseases and troubles of both old and young stock 
can be avoided by followdng sanitary principles. Proper sanitation 
means raising chicks on fresh ground, moving portable brooders 
from place to place at intervals, or, in the case of permanent runs, 
digging them over and growing a crop during the off season. Con- 
taminated ground should be treated with lime during the rainy 
season. . Eenewing the litter in the brooders as often as necessary 
and consistent cleaning of utensils and disinfecting brooders after 
each lot of chicks are weaned are essential points in sanitation. 

Cannibalism or Toe-Picking. This is frequently very difficult 
to deal with, and when an outbreak occurs every effort should be. 
made to nip the trouble in the. bud. As a rule, one or two birds 
are the culprits, and others simply join in the feast, and it is only 
hy close observation that the ring-leaders may be detected, arid if 
removed in time it is possible no further losses would occur. 

Cannibalism is often associated with poor hatches and: unthrifty 
stock. The latter may be brought about by too close .confinement; 
in the brooders and runs followed by monotony or by providing in- 
suffi.cient hopper accommodation. Under such conditions' . the,' 
tendency for the chicks to peck and bully and. injure one other, is 
greater. These are the most common 'causes of cannibalism, ' and 
the danger under these circumstances becomes , a very real O'lie. . 

Much, of this trouble can be avoided by furnishing the chicks 
with proper 'nourishment and brooding them' in smaller .unitS'..,, 
There .should be no delay in culling, the weak stock, separating ..the., 
sexes and trans,ferring them- to larger “quarters. Anything that:"ca,'n'' 
be done to keep th.em busy deserves consideration,, such as enco'Ur-' 
aging them, to '.forage about in the 'runs, the feeding' of grain.'. in, 
litter and hanging "up, in the' runs several bunches ,0'i 'green, food'''' 
within, easy .reach. These are methods to encourage scratching and', 
.exercise, and in thi.s way he.althy chicks are produced. 
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Some Trees, Shrubs, 
Shrubby-Herbaceous Plants, 
Climbers and Water Plants. 

■ SUITABLE FOR THE COLONY. 


By J. W. BARNES, Manager, GoTernment Forest Nursery, 

Salisbury. 


(Photographs by the Author.) 


(This replaces Bulletin No. 1267 now out of print.) 


The following' list of trees and plants has been compiled from 
twenty “three years’ experience of horticulture in the Colony. 
These trees and plants have ■ been actually grown by the writer 
or have been carefully watched by him. 

A large number of species has been tried at the Forest 
Nurseryj Salisbury, during the past twelve years and experiments 
.have been carried out with over one thousand kinds of seeds. 
The failure of quite a number of these seeds to germinate is 
attributed to the seed having been too old or to the lack of glass 
frames in which to raise new or sensitive seeds, which frequently 
arrive during the colder- periods of the year. During the hot 
or .summer season torrential rains are sometimes the cause of 
seed, being washed avray or seedlings being damaged. 

The list is a comprehensive one and provides useful kinds for 
all parts of the Colony, and will, no doubt, be of value to people 
desirous of planting for timber and ornament. This article is 
more- particularly directed to the landscape, or horiticultural side 
of the subject, and one cannot help being struck by the fact that, 
in this country of large holdings, more ' is not made of a proper 
lay-out round homesteads than is the case at present. Most 
people seem contented with a small shrubbery of formal aspect, 
.whereas much better results would be obtained from a more 
generous treatnieQ.t of the subject. ' 

■ Wh^m thGie is sufficient space large shrubberies could be 
laid .out, ..care being taken. not to. have many straight lines but 
rather to employ curved banks of shrubs and trees backing lawns, 
or even,' the, o-rdi,iiary veld grass, kept cut by the mower. 

, ^ A judicious use ot the larger trees, such as Oupresscs toTuloscif^ 
Sutaipptus titrimlora, 'and others will help to break up the 
formal look .and g,ive the lay-out a natural appearance. 

Shrubs 'aii.d trees fo.r ornament are usually planted too closely 
together. Near the edge . -of. the shrubbery should come the 
smallest growers, wM-ch- m.ay be planted at six feet apart,' and 
farther back the ■ larger ' shrubs which will require more room and 
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may be planted from ten to fifteen feet apart. If large trees are 
to be planted they will require wider spacing. However^ all this 
is dependent on the eSect requfied.. If large splashes of colours 
are required^ or deep masses of green, three or four plants ' of, 
each kind may be planted from six to ten feet apart 'according 
to species, in clumps, but care should be taken that each species 
has room enough to develop properly. When first planted a 
shrubbery will have the appearance of, having too few plants in: 
it, but in a year or two it will be found that the ground is' more 
or less covered. 

Preparation of soil for planting is important. Where a plough 
can be used the soil may be turned up as deeply as , possible and 
should be worked to a depth of eight to ten inches. Even with 
deep ploughing it is advisable to dig holes eighteen inches square 
and the same depth, filling in with good surface soil in which 
some old manure has been mixed. 

The soil should be allowed to settle for a month or two.- Care 
should be taken not to plant too deeply. The roots should be 
just covered. A good soaking of water if the weather is dry is 
necessary after planting, and grass thrown over the plants for 
a day or two will help. It should be remembered that plants 
are living things and can easily be killed, but when treated with 
respect they will be a credit to the grower. 

It does not seem to be generally known that most flowering 
shrubs prune well, and that good results are obtained by judicious 
pruning. This operation is best carried out in early September, 
or just as the buds of Spring growth are breaking. it is a 
mistake in this hot climate, without a wmll defined dormant 
season, to prime shrub® or roses as early as May or June. They 
should be induced to rest as long as possible by withholding 
water and pruning. The result of early pruning is to start new 
growth prematurely and hence the short and unsatisfactory lives 
of some kinds. 

In pruning shrubs it is not necessary to cut back severely 
unless, the future effect would warrant it, and pruning ■ should 
always be carried out with an eye to the^ effect desired ah the', 
time , of flowering. , In some cases, only long straggly growth need " 
be shortened. 

• After the annual pruning there should, follow' a'^ general 
dig-over, when the soil is broken up to a depth of at iea,st"th,iee" 
inches. It should be Ie,ft in a rough state to enable air and' early., 
rains to penetrate. ■ . 

Manure should be dug. in .round the' plants within a radius 'Ot' 
five feet of each, 'using it generous.ly if sufficient is available. 

' , During summer, months it will be necessary to. clean up' weeds 'j' 
these may be hoed up and buried .in,-, the shrubbery where in time' 
they will' become' valuable' fGD,d ' for' shrubs. 'AiLoreta, or 
shrub.beries," are ' much the cheapest .way-' of .beautifying a 
homestead, and -much less upkeep is "required than ' for ' the same 
size ■ of ' flower garden. .This does not, of course., mean -that 'one 
should" dispense with, a 'flower ga.rden.'-'A properly' laid-,' ',ou.t'' 
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shrubbery will enhance the flower garden, in providing good back- 
grounds and wind breaks. 

A good dressing of lime 'about every fifth year is beneficial. 
At least one ton of lime per acre should be used, and in addition 
common salt in the proportion of one to "three of lime is ' recom- 
mended. When lime is used kraal manure must be left out, as 
these must not be used together. ^ ■ 

Hedges. Most hedging is planted at one foot apart for single 
line hedges. Single line hedges are the rule, but double row 
hedges can be used if extra width is required. 

The preparation of the trench is important, and will make all 
the difference between success and failure. Trenches eighteen 
inches wide and the same depth should, if possible, be dug three 
months before planting and should be filled in with' good surface 
soil Subsoil removed from the bottom part of trench should be 
discarded. Old manure, leaf mould, etc., mixed in the soil will 
be very beneficial. The trench should be filled in as soon as 
possible, and left raised about three inches above the surrounding 
soil level. In two or three months it will have settled down to 
the proper level, and is then ready for the plants. If the soil is 
dry at the time of planting a good soaking overnight will put the 
. soil into good planting condition. 

' The after-treatment of hedges is important. In the case of 
coniferous hedges, such as Caliitris, Gupresses, etc., they may 
be ' allowed to grow to the height required before having their 
tops cut off. Future work with these will be the shaping of the 
sides as the hedge thickens out and keeping the top cut neatly. 
In two or , three years an excellent and close hedge will result. 

With such subjects as Privet, Bottle Brush and Dodonea, the 
' plants require topping when they have become established and 
half of the top growth should then be removed. Thereafter 
topping should be a regular operation and as the hedge grows a 
foot from the last cut, it should be again cut back half way. In 
' this manner a good thick hedge will be built up and will not 
show bare unsightly sticks at the base. Camphor laurel should 
vbe treated not quite so severely as the former kinds. It is a good 
plan tO' take the smallest healthy plant in the hedge as a guide, 
.and to shorten back the growth of the others, so that all are 
' brought on about the same size. 

, All of , these hedges are recommended to be planted at one 

/'loot ap,art. 

The Boiigain'villea, Macartney Rose and Golden Shower make 
excellent hedges, and make a delightful shoiv when in flower. 

, , The Bougainvillea planted at six feet apart will make a thick 
.hedge, the' long shoots as they grow must be tied into the fence 
, .wires, and spaced e%"enly about, six inches to a foot apart so as 
'to, cover all the space. After the frame work is built up, future 
', treatment will be the clipping off of all growth not required, 

. 'whieh is usually done in such a .way to keep the ■ .hedge . about a 
foot, or tw^o wide.' , 

The Maca,rtney Eose 'Can be treated as the' Bouvainviilea and 
planted .at the same distance apart. ■, This is a particularly ■ fine 
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thorny hedge^ and excellent round orchards and places where it 
is required to keep out cattle. If no blank spaces occur in the 
hedge nothing will penetrate it. The Macartney Eose makes a 
cheerful sight in early Spring with its large white single flowers. 

Both the foregoing hedges must receive regular attention 
and as a result will ahvays look neat. If, however, they are 
neglected they become very unsightly. 

The Golden Shower may be planted at nine feet apart along' 
a fence, in large well prepared and ’well manured holes. As the 
plants grow the leading shoots can be tied-in, erect to the top 
of the fence, and then tied do’wn along the top strand of wire 
as it gro-ws until it reaches the next plant; side shoots from this 
main stem will then droop to the ground and make a fine sho’wy 
and neat screen. 

Avenue or Street Trees. The tendency of the past has been 
to plant street or avenue trees too closely together, and to allo'w 
them to branch too near the ground. Such trees as Cedrela*. 
Jacaranda and Flamboyant need to be at least thirty feet apart, 
and the Flamboyant could be planted at 35 to 40 feet with 
advantage, as it is naturally a flat topped and wide- spreading 
tree. 

For street planting especially, these trees should be grown 
with a clear stem to at least seven feet high, before being allowed 
to form a crown. 

The practice in past years has been- to let street trees branch' 
more or less where they liked, the consequence being that some 
trees have formed a crown about four feet from the ground, 
while others, particularly the. Jacaranda, have run up to nearly 
ten feet. In these days .of fast motor transport these trees 
constitute a real danger, as a clear vie-w is often obscured by 
low branches. The danger is increased at night. In Salisbury^ 
a lot of the trees have had to be pruned severely wfith the con-; 
sequent spoiling of the appearance of the trees, however skilfully 
done. This would not have been necessary had the trees been 
grown correctly in the first instance. The Flamboyant (Potneiana 
regia), which is now being largely planted in streets is, as has 
already been remarked, a very wide-spreading tree, and is very 
inclined to branch near the ground, unless the branches are 
removed well up before allowing the crowm to form. The Flam- 
boyant may have to be removed in a few years, except in very 
•wide streets. 

From experience gained in .the past we should endeavour to. 
improve our cultural methods. ' ■ 

Gedrela and Jacaranda can be kept in shape by,' pollarding 
ail straggly branches. An annual nut back' of, these would improve, 
their appearance ' considerably, and prevent branches ■ from 
encroaching ' on private .stands, ''and would, , also' "keep '' .'the 
tops of the trees in uniform' 'shape. . It should be borne in; mind 
that street or avenue trees are meant' to provide shade and beauty 
and' when they reach, this stage they should be regularly .kept 
in order.. 
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The Spathodea is not so rank-growing as the former. It 
should be planted at twenty-five feet apart, and taken up to seven 
feet before heading, and large straggly shoots may be shortened 
after flowering. 

The Bauhinia is not so large and can be planted at twenty 
feet apart and planted where it can be allowed to form low 
branches, but it is not really suitable alone. It may be planted 
as a front line in wide roads W'here two lines are required and 
"where there is plenty of room between the curb and sidewalks. 
It would be a pity to discard this tree as it is delightful when 
in flower.' 

GreiMlea robiista, or Silky Oak, is also used as a street tree, 
and where it thrives is a suitable tree. However, a good deal of 
cleaning up is necessary on account of a continual fall of old 
leaves. Thirty feet w^ould be a suitable spacing for this tree. 

It is most necessary to stake securely all avenue trees daring 

the first fevr years, or until there is no danger of their being 

blown over by the wind.. 

In laying out private avenues care should be taken to allow 
at 'least thirty feet width of road between the trees. If the trees 
' are required to meet over the middle of the avenues, the 
Fkiiiboyaiit or Cedrela will easily cover this distance. Instances 
have been seen where only a width of twenty feet or less has- 
been allowed for the aVenue, and the trees permitted to branch 
near the ground, making it often difficult to pass traffic on such 
avenues. 

: Should a bottom screen foe required for such avenues a double 
line of Cypress, ' Callitris, or even Eucalypts, may be planted to 
provide a screen, but these should be planted at least fifty feet 
back -from the avenue trees to allow them to develop properly. 

Specimen trees on lawns, etc., require abundant space in 
which to grow naturally, and the difierent species should each 
'be planted in places’ to suit them. Other small shrubs or rank- 
' growing Sowers must not be planted near these while small, as 
the shade -caused may easily damage the lower branches of the 
,, -:'Specimen, and, of course, a perfect specimen depends on its 
,' 'branch formation for its beauty. To spoil the lower branches is 
to; ruin, the ' look of ■ a , specimen tree, and this is particularly so 
"' . with' the Cypress or Araucaria. In the case of specimen trees, 
'like Flamboyant, w'hich have been allowed to have clear stems, 
lowers -xS'ay be grown around the base, but stones and soil should 
'■ not 'be heapc'd around' these trees, otherwise the tree will be 
killed in a few years. 

' Trees should he securely staked until strong enough to stand 
ordinary winds. 

, PropagaliO'E of 'Species. Most kinds of trees and some of the 

shrubs are easily raised, from seed if ordinary, care is taken. ;- - 

The usual 'practice ' at the' Forest' 'Hursery is to soW': seeds m 
half petrol .tins which are ready for use when a few holes have 
been punched ' through the bottom. 
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Soil for the raising of seeds should consist of two parts of, 
good ordinary soil, one part of leaf mould or road si^eepings, and 
one part of sand. This mixed soil should be passed through a 
quarter inch sieve and the tins filled with it. The tins should 
be placed on a level surface, and the soil pressed in firmly with' 
the hands and levelled off. The next step iS' to take a flat piece 
of wood, or even a brick, and press the surface firmly so that a 
smooth surface results. Everjdhing is now ready for sowing. 
The seed should be sown thinly, care being taken to have an 
even covering of seed. The seed should be covered, barely out 
of sight, wdth a fine soil, which can be prepared from the same 
soil used for the tins, but put through a piece of mosquito gauze ■ 
to remove all coarse stuff. 

After sowing the tins must be shaded with hessian or grass 
and kept moist until the seeds germinate. The after-treatment 
is simply potting up the seedlings w^hen large enough, using the 
same compost as for the seeds, shading the plants until well 
established, and then standing them out on a level space in full' 
sunlight. If the plants have been raised in heavy shade it may 
be necessary to harden them to the sun, gradually. 

The golden rule in sowing seed is to cover each species to the 
depth of the seed only. In the case of fine seeded Eucalyptus 
this is a mere sprinkling of soil only, and some omit even this. 

It is very important that after the first watering the surface 
of the seed pans must not' get dry, even for an hour. On 'the, 
other hand they must not become saturated with water. 

The best times of the 'Vear to raise seeds are from March to 
May and August to November. 

Raising Plants from Guttings. Some varieties of trees and" 
shrubs which do not seed freely are raised by cuttings, and by 
cuttings is usually meant . ripened wood of the previous season's'' 
growth, although young shoots are sometimes struck. 

The cuttings may be from six to nine inches long and may be 
cut off straight at the top, but wdth an oblique cut below a bud 
at the base. At least two-thirds of ' the cutting should be 'ins'erted ' 
in sand, or three parts sand and one part fine soil. ' Cuttings- may. 
be placed fairly closely ' together, and half a petrol' tin cut '.depth- 
wdse will easily take one hundred cuttings. ■ 

The tins of cuttings must be moistened frequently, but care" 
should be taken that they ’ do not, become .too .wet,; 'Stand 'the'' 
tins in a warm corner in the shade, and, in, .a, month .or' tw',o the 
plants will"-:, be ready for potting up. Some of the cuttings may 
even then have no roots,, but 'if the base of the cutting is callused 
it will probably root. -The', rooted, cuttings should be ' firmly ' potted ' 
and kept in' partial shade until firmly established. , 

, , A good time' of the year to take "Cuttings-, 'is' from- . July,', td. 
September. ' 

'■ The "mode of propagation of' the various species is , given 'in 
,'the folio w,ing list:— 
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1, TREES, 

Acacia baileijaua (Bailey’s Wattle). A small tree, not very 
long-lived in the hotter districts, but well worth growing for its 
beautiful foliage and yellow flowers; height about 15 feet; 
spreading habit; at its best along the Eastern Border of the 
Colony, Seeds, 

Acacia cultriformu. A bushy variety, about eight feet in 
height, with small stifl glaucous leaves; flowers freely, and is 
very hardy. Seeds. 

Acacia dealbaia (Silver Wattle). A similar tree to mollis- 
siTMii but wdth silvery green leaves; will only do well in the 
same districts ; is inclined to become a pest at Iiiyanga, as seeds 
carried by flood water durin§“ the rains have carried for miles 
and have germinated all over the place. Seeds. 

Acacia ?nela?ioxylo7i (Blackwood). A very fine large tree, 
^valuable for its timber; heavy dark green foliage, ancl insignifi- 
cant pale yellow’' flowers ; is suitable only along the Eastern 
Border. Seeds. 

Acacia moUissima (Black AVattle). Is a fast growing tree 
up to 40 feet in height; dark green foliage; lemon coloured 
flowers. Grows to perfection only along the Eastern Border or 
■mist belt areas and produces valuable tanning bark. Seeds. 

Acacia podalgri folia. A .shrubby tree, about 10 feet high, 
"Very glaucous foliage, showy. Seeds. 

Aerocarpiis fraxinifoUus. A medium-sized tree about 30 feet 
IE height; deciduous, spreading cro'wm; resembles Cedrela; is' 
used ill , some countries as a shade tree for coffee, and ■ it will 
probably be of use in this country for that purpose. Seeds. 

Aleurites fordii (Tung Oil), This tree was first raised in 
Salisbury in 1923 and one or two trees six to eight .years of age 
have g.r.own, slowly; a large deciduous tree with large maple-like 
leaves, and bearing a nut similar to the chestnut, from w’hich a 
valuable oil is extracted. Will probably be found to thrive best 
: 'in the Melsetter area. Seeds. 

• Aleurites montana. Simlar to'J, fordii, and to which the 
.'.same remarks apply. 

'■ Aleurites triloha (Candle Nut). A large and handsome shade 
tree, ' Seeds. 

■ ■■ [A'lmna reticulata (Custard Apple). A small tree, deciduous, 

, with' excellent edible fruits; seems to thrWe and fruit best if the 
■s^eeda are 'sowii. ‘hn, Seeds, 

hidwillii. Very different iH'' habit from A. excelsa 
■■■. imkI" a. cookii; it has short, stiff sharply-pointed leaves, very 
:v.s',iii}.ilar to the true ■monkey puzzle (A. imbricata), 

A. fjid'tv'dlii has grow'n w'ell in Bula'wayo; Araucarias are very 
harilv with the exception of A. imbricata, whi^ch has failed.' All 

Araucarias raised from seeds. 

Araumrjfi hrasiliejisu. A tree similar to the true 'Monkey 
Puzzle, -4. imbricai-a. and a handsome specimen tree. Some .have. 



TEEES, SHKUBS AlsB PLANTS. 


117 


survived in Salisbury, and a few trees are to be seen about 20 
feet high; this tree, however, is inclined to die out in hot districts, 
but will undoubtedly do 'well in -the Eastern Border districts. 

Araucarm cooMi. A similar tree to A. excel s€i. 

Araucaria cmininghamii (Moreton Bay Pine). Has glaucous, 
foliage and is not of such formal growth as other Araucarias 
owing to the branches having a more tufted appearance. 

Araucaria excelm (Norfolk Island Pine). A large tree ivhich 
will probably groAv to a height of 100 feet; is used chiefly as a 
centre piece for lawns, and is a fine tree for use in large 
landscapes. 

Bauhinia acuminata, A pure white variety similar to B. 
purpurea, and used for the same purposes. Seeds. 

Bauhinia purpurea. A small showy tree 15 to 20 feet in 
height, with Rhododendron-like fiowrers, which are pinkish-mauve 
in colour and scented; flowers May-July, at a time of year when 
there are otherwise few flowers. It is used for streets and 
avenues, wiien it should be planted at 20 feet apart, and is also 
a very fine small tree for shrubberies. Seeds, 

Bolusantkus speciosus (Rhodesia Tree Wistaria). A small 
indigenous umbrageous tree, 15-20 feet high, covered in Spring 
with panicles of intensely blue flowers similar to the Wistaria, 
but smaller. Seeds. 

Gallutenion- speciosus (Bottle Brush). A small tree up to 
20 feet in height with bright red flowers; the tree has a weeping 
habit, and is a graceful object when well growm. It makes a good 
hedge, but must be clipped regularly by starting near the ground,' 
to make a thick hedge. Also in use for avenues, where it should 
be planted at 20-25 feet apart.. Hardy, Several other varieties 
have all been grown with success from seeds. 

CaUitris caharata (Black Cy’press Pine). , A small tree to 
about 40 feet, excellent lor grouping effects; a. useful species for 
timber or landscape and used also for hedges. Seeds. 

CaUitris glauca. Very similar -to C, robusta ; ' good ’m %h.e 
hot districts but not on diorite. . 'Hardy. Seeds. . 

CaUitris' rhomb o idea. Has., been used as hedges only. Seeds. 

CaUitris robust a (White Cypress ' Pine). .'Growing to 30-40 
feet high ; is a very good timber and ornamental tree, has glaucous 
foliage. Hardy.. Seeds. 

Callodendron capemis ■ (Cape" Chestnut). . Discovered ' to- be 
indigenous to this Colony. It is a fine flowering; tree, ; with' ' wRite 
spotted purple flowers., but is rather slow in cultivation. Seeds'. ' 

Garica papapa (Paw . Paw), A large ■herbace.oiiS' plant'' .up. Ao' 
15 feet in ■ height, and bearing a. well-knowm fruit; a- short-lived 
■ plant; and, requires renewing every '3 or 4 years for .the best 
results. Tender to 'frost. Seeds. 
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Gmimiroa edidis (Mexican Apple), An extremely fast- 
growing large evergreen tree, height 30-40 feet, dense foliage, 
weeping habit, , and with an edible fruit rather larger than a 
golf ball. Seeds. 

Cassia alata. A shrubby tree, large leaves, yellow flowers. 
'Seeds. 

Cassia javamca. The pink Cassia, ' a large shrubby tree, 
raised from seed with considerable difficulty locally. Seeds. 

Cassia siamea, A small evergreen tree, about 25 feet in height, 
with bright green shining leaves, and heads of pale yellow flowers. 
It is very tender to cold when young and must be protected. 
Seeds. 

Cassia sp. A very flne small tree, yellow flowers about 
February-March, practically evergreen. We received this tree 
from South America under the name of Caruda da Pito. Seeds. 

Castanospermmn Australe (Australian Chestnut). A fine 
shade tree resembling Cedrela, but with bright shiny foliage, 
bearing orange-red flowers produced close to the stems, in early 
Spring, Hardy. The best results will probably be obtained by 
sowing in situ. Seeds. 

Cmnarma ciinnmghainiana (Beefwood). A very hardy tree 
and will thrive in most unlikely places. Seeds. 

Cedrela odorata. A similar tree to the toon, but not so hardy 
in the young stages, requiring protection for the first winter; 
both' by seeds. 

Cedrela ■ toona (The Toon). A large shade and timber tree 
introduced in 1910; thrives to perfection in the heavy soils, and 
is used most extensively for street work, where it is planted 20 
feet apart; the timber is an excellent cabinet wood, Yery hardy. 

, Veratoma siliqua. {Cai'ob Bean), Has been grown in the 
Umtali' district and tried elsewffiere; a small evergreen tree, 
'20-30' feet in height, bearing the beans known U'S locust beans, an 
excellent stock feed; trees are a little difficult to establish. Seeds. 

„ Croton sglvaticm (Mount Selinda Linden). An indigenous 
"-tree from the Eastern Border, broad-leaved, deciduous; a good 
'■shade tree up to 30 feet in height. Seeds. 

Crijptomeria elegans, . A smaller tree than C, japonica^ but 
'■'.also a' very valuable tree on the Eastern Border; foliage turns 
''.'a.beaiitifiii fiery red in- Autumn; for the wet districts -only. ' Seeds. 

dtp ptomeria ja-ponica (Japanese Cedar). A -'"coniferous 
■"'timber’ tree, which has grown to over 40 feet in height; a- handsome 
sp'eciine.n tree;, will become a' valuable tree on ■the Eastern Border, 
/'■'but ■mO'S'h other districts are too dry for it. Seeds. 

', '. 'Ihiprmstis aTizonw^^ (Arizona 'Cypress). ,A very hardy Cypress' 
suited to the hot , districts ; ■a good hedge variety. 

CupresBus ftmehris. . A hardy small tree for .the warm 
districts ; slow , in growth. 






A scene in the garden of the residence of Jlr. A. Lot 

ibury. lliis garden was laid out by our former Clii 
kei, and is an excellent example of landscape wor 
res,^iis amonka, and has been well kept. 






Persea gratmima {Avocado Pear). A photograph taken in 1923 at the 
residence of Mr. Justice Mcllwaine, Orange Grove, Salisbury. These were 
probably the first trees to bear fruit in the Colony. 



irclens, kSalisbiii-y. On left ScIi 
I'ie r n /if!- pi/ rant i dal if. 


HmhST NURSERY, SALISBURY 
sl.owing on right a hedge of I 
)peiiy built up and thick. Tliis liedg 
eet nign, and was cut near the grou 
cypress trees on the right are too ( 








Avenue Trees. Showing correct method of growing iiveiiue trees, 
(irowii two seasons to obtain u tail, strong, single stem, now ready to cut 
I’aick 10 form j,i ei^oAvn. This will be cut of! at mark seven feet from groundj 
and four ,to six shoots allowed to develop from tl'ie top foot of stump. 

(Tlie above photograph was taken when this tree was two years old. 
In iMay, 1944. when eleven years old, it had a breast height diameter of 
20 inches, clean bole to 7 feet, total height of 48 feet and crown diameter 

of 42 feet.) 


Avi_] 
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Gupressus lawsonianci, A very bandsome variety; for, the wet 
districts. 

C'upress'iis lusitanica (Portuguese Cypress). It is the most 
successful species of Cypress in the hea^dest rainfall areas, 
growing almost like a weed on the Eastern Border; it is inclined 
to die out during the dry winters in the warmer districts. 

Gu 2 :)resS'US mvipervirens horizontalis. A variety which does 
well and is very hardy. 

Cupress-'us sempervirens pyramidalis (Chimney Cypress). ' A 
tall Italian Cypress ;....very successful in Mashonaland. 

Gupres&vs tornlosa (Himalayan Cypress). A most successful 
tree in Maskonalancl, and also doing well in the driest parts of 
llatabeleland ; this handsome tree is wddely used for timber and 
ornament. 

Ail the above Cypresses are raised from seeds. 

Dais cotinifoUa, A small tree producing small heads of lilac- 
like howers; has grown to 10 feeu high. Difficult to propagate. 

Batura arhoi'ea (Potato Tree). A large shrubby tree, very 
fast grower, height to 30 feet, flowers profusely, large bluish- 
purple. Tender in the young stage, leaves have strong thorns 
when young, but these disappear from the leaves as. the tree gets 
older. Has large apple-iike fruits which are probably poisonous.' 
Seeds. 

Bitahanga sonneratoides, A fine tree, with very large' ever- 
green leaves; would undoubtedly make a very fine avenue. Seeds. 

Buraiita plmnieid (Tree Forget-me-not). Growing to about 
15 feet high; there .are several kinds growing well, some are. very: 
thorny, others without thorns ; all have flowers practically the,' 
same in colour — blue. Also a. white variety. Guttings. 

Eriohotrya japonica or Photinia japonica (Loqiiat). The ' well 
knowm shrubby tree, producing yellow edible fruits, . in the 
Autumn. Seeds. 

Erytkrma caffra ,(Kaffir Boom). A well known large , indige- 
nous tree' with co’rai red flowers. ' Easily raised from ■’<eeds,, or' 
truncheons. 

Erythrina cruta-galU. A small ; variety, about ' 4 feet ' high, 
usually sending out" new growth each year, from the ' base; ', has: 
terminal spikes of red flowers. Seeds. 

Eucalyptus Species. ' The , following species , have ' been' 'tried,'., 
and the district in ,which they have done best is stated, 

E.' 'amygdalina (Peppermint . Gum). Eastern B'Order. , ■, At 
Inyanga a go'od tree, tender to iro'sts, while small. 

E, botryoides. Has grown- well in Mashonaland on' deep, 'soils,, 
and on Eastern Border. ' 

E, calop'kyUa.' ' E. astern : Border, .a good ornamental ' tree* 
about 20 feet in height.; 
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E. ciiriodora (Lemon-Scented Gum). Poor on Eastern 
Border, excellent in parts of Mashonaland. Sometimes tender 
to frost wbile small 

E. cor la tea. Has thrived on the Eastern Border, but not a 
good tree. 

E. corniitcu A small tree. Only bn Eastern Border. 

E. creha. Fails in wet districts, fair in Salisbury, fairly 
good at Biilavfayo. 

E. (liver siC'Ol or (Karri). A few planted at Inyanga justify 
further planting there. 

Ih fici folia (Red-Elowered Gum). Good on Eastern Border, 
but cannot be considered a successful tree away from the wet 
districts. 

A. globulus (Blue Gum). Grown to perfection on Eastern 
Border, and wet areas; w^as also grown there successfully from 
seed sown i?i situ^ 2 lbs. per acre; in five years, poles 45 feet 
feet in length w'ere being cut out from these sowings. 

E, kemipMoiu (Grey Box). Fair in the hotter districts, 

E, longifolia ( Wooiy ' Butt). Fair in Salisbury, probably do 
well on Eastern, Border. 

E, maculata (Spotted Gum). Very fine trees at Umtali, fair 
tree in Salisbury, poor on Eastern Border mountain , yet 
excellent at ITmtali where the altitude is much lower. 

E, niaideni (Maidens Gum). Is doing -well in the Midlands. 

E. inelliodora (Yellow Box). A poor tree in Salisbury, better 
-in, Matabeleland. 

E. mi CTO corps (Tallow Wood). Grown to perfection on 
■Eastern Border; a small tree in Salisbury". 

E. pajiiculaia (Ironbark). Grows w"eii on Eastern Border, 
but' is easily damaged by strong wands, does fairly W'-ell in the 
hotter districts: a good avenue tree. 

■E.' pi! tiki r Is (Black Butt). A very fine tree on Eastern 
Border, a,!id is a fair tree in Salishm^y ; tender to frost when small. 

E. jmiganthema (Red Box). Would make a good avenue tree 
in the warmer districts. 

puurtata (Leather Jacket). Doing well on Eastern Border. 

,'JL resin if era (Red Mahogany). A very fine, tree on Eastern 
', B'Order, or wet districts, but not so good elsewhere; a large 
fknverecl type of this, E. hemilampra^ has done remarkably well 
,' at Iiiyanga, w^liere it has reached 70 feet in height in about 

1:5 years. 

rolnn^ta (Swamp Mahogany). Doing w’ell on Eastern 
. 'Border, but only a small straggling tree, in warmer' districts. 
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E, rfMtrata (Red Gubi). One of the hardiest and best trees 
for tile hot districtSj doing vrell nearly anywhere if the soil suits 
it, but fails on lil astern Border, 

A, saligna, A very fine tree where there is a fair rainfall 
and deep soil, one of the best on Eastern Border; this tree has 
become mixed iip with E. gi'andu^ and most of the trees' grown 
in Rhodesia are of the latter species; both do well in the wet 
districts. 

E. side fo phi oia, A success on the Eastern Border. 

E. sideroxyloii (Red Ironbark). A fairly good tree in the 
warm districts. 

A. .^(tuartiaiia, A good tree at Inyanga. 

E. tereticornls (Forest Red Gum). Shares with E. rostrata 
pride of place as the hardiest gum for general planting, but of 
no use in the mountain areas. 

E. I'iminalis (Manna Gum). Has done fairly well on sand 
veld around Salisbury. All the Eiicalypts are raised from seed. 

Ficus capensis. An indigenous fig, growing into a large 
evergreen tree. Seeds or cuttings. 

Ficus cotimis. An evergreen ■ tree received from Mexico ; 
dense foliage, good shape, strong grower, will make a good shade 
tree. Seeds or cuttings. 

Ficus macrophylla. This is a fine evergreen fig, making a 
large shade tree, and thrives on very poor soil; will grow to 
25-30 feet in height, and is inclined to branch close to the groundy’ 
but if pruned up can be made into a hrst-class specimen. Hardy 
in hot districts. Seeds. 

Ficus religiosa (Peepul Tree). A large handsome tree, very 
tender to frosts while small. Seeds. 

Ficus 7'etusa. A large spreading tree; evergreen with small 
shining leaves ; very hardy ; thrives at Bulawayo on practically 
pure sand. Large suiiace roots are rather a drawback. Cuttings, 
or layers. 

Grevillea caleyi. A small tree, or shrub; evergreen,; height"' 
about 8 feet; has red flowers. Seed'*. 

Grevillea robust a (Silky ' Oak). 'A medium sized tree ; 'ever- 
green; not very successful in Mashonaland where it is; inclined 
to die back, hut is used as a street ..tree in Matabeleland ; is also; 
used as a shade tree for coffee. ’ Seeds. ' 

Eovenki dulcis. A smalF tree; has grow*"n fairly well, but 
seems to have' nothing to reco.mmend 'it. 

Hym..efiospQrmn flavum. A medium sized flowering, tree, about 
20 feet ■ with rather scanty foliage and . bearing trusses , of '' larg'e: 
whitish-yellow s,ceiited ' flo'wers in S'pring. , Seeds. 

Jamranda mimosaefolia. Too well known to need h.escriptio,ii„.' 
as it 'is grown by nearly everyone; 'used extensively for , street'.; 
work, and during' the flowering period, September-N'oveniber, /'the; 
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town ol Salisbur}^ is a blaze of lavender coloured flowers. This 
tree is tender to frosts and should be protected until it has 
reached a height of 5 feet. Seeds. 

■ ' Jatfoplia cnrcas (Purging Nut). Has grown to 9 feet in 
height in three years, with a spread of 7 feet, and this year has 
produced 5 lbs. of seed. Is probably of economic value; tender 
to heavy frosts. Seeds. 

Jimiperus procern (Kenya Cedar)* ' A valuable timber tree 
from Kenya Colony, but is probably only useful" in the warmer 
districts here for the shrubbery; has reached a height of 6 feet 
in four years. Should do well on Eastern Border, Seeds. 

Juniper us virginiana. Useful small tree with valuable 
timber; a very suitable conifer for the shrubbery in all districts. 

Also Juniperus bermudiuna. Seeds. 

■ Kkaga nijasica (Banket Mahogany)., The largest indigenous 
tree' in the Colon, y, and producing a valuable timber; only to 
be grown as large timber Vvhere there is plenty of moisture; has 
reached a height of 30 feet in 15 years at Salisbury. )Seeds. 

. Lag erst ?'aeniia regina. A small shrubby tree with much 
larger ' leaves and flowers than L. indica; of a mauve colour; 
hardy. The leaves have fine Autumn effects before falling. 
C'Uttings. 

' ' .Jjagtirmria patersonii. An evergreen tree 25-35 feet in height, 
p.roducing pretty pink flowers; not very successful in Mashona- 
land, _ but does well in Matabeleland, where it is used as a street 
tree Bulawayo. It is rather dangerous for children, as the 
numerous seed capsules contain countless small irritating hairs. 
Seeds. 

Macadmyiia ternifolia (Queensland Nut). A nice evergreen 
small tree producing an edible nut of good flavour, although the 
sbells of the nuts are very hard. 

' Also Mmadamia in tegri folia. Both by seeds. 

Magnolia grandiflora, A small tree up to 20 feet in height ; 
.slow grower; produces single white flowers in summer; flowers 
up,', to one foot across are common. Seeds, but difficult to 
".germinate. 

Afangifera indiea (The Mango Tree). The mango is a hardy 
'tree in Mashonaiand, but is inclined to be damaged by frosts; 
;fr lilts readily, and some fairly good fruits are always available 
during, sum, mer. Seeds. 

\ 'Meha /azedarach (Syringa). A rather large deciduous tree,. 

. S'Omewhat like Gedrela; was used extensively at one time for 
'.t.'Slfeefc and garden trees; pretty sweetly scented flowers of a. .lilac 
'colour, in large panicles; .its timber is excellent. Seeds. ■ 

, Mickeha ■ champaca. A small ' evergreen tree, producing 
sweetly scented golden j^'cllow flowers ; inclined to .die out in ■ a 
,,, years,' and probably needs a wetter district than 'Salisbury. 
Seeds. 
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Morns sp. (Mulberry). Several species are grown and thrive 
like weeds. ■ A large fruited variety introduced many years ago ,' 
by the late Sir Robert McIIwaine grows to perfection and ,is 
well, worth growing for its large fruits. Cuttings. 

Parlituonia aciileata (Jerusalem Thorn). A small thorny 
tree with light foliage growing to a height of 15-20 feet; fiowe,rs 
yellow, it is a pretty sight when in flower; also makes a good 
specimen. Seeds. 

Feltophoriim africanum (Rhodesian Wattle). An indigenous 
tree which seems to be coming into its own for street work. They 
are reasonably fast growers which is the great draw-back to mo'st 
of our trees. Seeds. 

Persea gratissima (j\.vocado Pear.) The Avocado Pear is 
now fairly well knowm, and is found to grow fairly well in most 
parts of Mashoiialand, but not in the coldest areas ; fruits "well, 
but the tree only just growls successfully here, as shown by the 
fact that branches are usually found to be dying back on the 
trees after they are a few years old. Most of the older trees 
were raised by seeds, but during the past few- years budded trees 
have been imported. 

' Fhytolaca dioica (Belhambra). A rapidly growing tree up 
to 40 feet in height, with large soft branches and dense foliage; 
large surface roots are a drawback and are dangerous near ' 
buildings. The tree is used in Australia as a cattle ' fodder in 
times of drought. Seeds. 

Pinm canariensis (Canary Island Pine). Is hardy^ to most 
parts of the Colo,ny, slow^er in growth than some of the other 
pines ; it is making a good tree in Mashonaland. Seeds. 

. Pinm cembroides (Mexican Nut Pine). A small beautiful 
tree very suitable for gardens, but thrives only on the. Eastern 
Border. Seeds. . 

Pinm halepemis (Aleppo Pine). A very hardy pine, , doing 
fairly w^ell in Matabeleland ; is sometimes used as a hedge in 
Mashonaland. Seeds, 

Pimm longi folia (Chir ' Pine). Another good hardy ' 'tree; 
growing well in most parts of the Colony. Seeds. ■■ " 

Pimm muricata (Bishop’s Pine).' ' Will grow into' - a timher 
treh' on the Eastern Border. Seeds. 

Pinm pattda (Spreading-Leaved Pine). Introduced in, '1920';'; 
this handsome pine competes .with jP, racf fata in .-rate of grow,tli' 
at Inyanga, on the Eastern Border, and ’will' no doubt be- of" ,tiie'^ 
greatest value to- the Colony aS’ a first-class timber tree.. 'Seeds. : 

Finns pinaster ; (,Maritime or Cluster Pine). Growing ,w,eli 
on the Eastern Border, though much slower' than F,/ radiaim*; 
Seeds., , 

Pintis. 'radi(iMi (Monterey or'- Remarkable .Pine). '■ Up^-' till 
recently .called Pinus'imignis; this 'tree' has -been a great, 'success 
,on,' the Eastern ■ Border, , in’ .the' Inyanga :arid similar .Mistrlolsi 
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and is of first-class importance as a timber tree for this Colony 
in that district. Three or four trees planted about twenty years 
ago a;t Sir Ernest Montagu’s residence at Borrowdaie, Salisbury, 
on a contact soil, lia\’e done very well, and it seems that the 
tree will do best in contact or granite soils, and dies out badly 
in diorite soils. It sJiould be planted with caution in areas under 
30 inch rainfall. Recently this tree has been severely attacked 
by Diploidea pineci and it is advised that the Forest Department 
be consulted when new plantations are contemplated. Seeds. 

Finns taeda (Loblolly Pine). Another variety ■successful on 
the Eastern Border. Seeds. 

Poinciana regia (Flamboyant). A large flat-topped spreading 
tree, usually about 20-30 feet high, covered in Spring with bright 
scarlet flowers; is an excellent street tree, but large surface roots 
are rather troublesome. Trees of this variety were planted in 
the main street at Umtaii many years ago and are famous for 
the wonderful show they make ; unfortunately many of these 
trees have been removed during recent years, which has rather 
spoilt the effect. Seeds. 

Poiiidus alba (Mhite Poplar). This tree is useful along 
stream banks and other moist well-drained places. It is a mistake 
to think that they can be planted in wet sour vleis and expected 
to -grow successfully; if the ground cannot be ploughed and 
sweetened, raised mounds should be thrown up and allowed to 
weather, forked over in the Spring, and the suckers then planted; 
after being successfully established they will soon run into the 
w^et sunoundiiigs and send out more -suckers. Suckers. 

Papulus deltotdea var. Missouriensis (Carolina Poplar). 
A variety iiitrodiieeci la 1021, and has grown well. Of the original 
cuttings put in at Salisbury in September, 1921, three of the 
rooted trees were left in and the balance moved to other quarters ; 
the largest of the tliree trees left is to-day 78 feet high and 25 
inches diameter, breast high; this variety seldom sends up 
suckers. Ciitt-ings. 

Fsidmm. ponufenim (Guava), A small hardy evergreen tree 
bearing a well known fruit, pink-fleshed; there is also a white- 
ieshed kind. Seeds. 

Qwercui ilex (Holly Oak). Has grown slowly in Salisbury 
and reaeiiecl a height of 13 feet in 15 years. Seeds. 

Qtierms peduneulata (Common ■ Oak). Trees of this type 
have, reached a .height of 50 feet on the Eastern Border, but it 
is ' 'a waste of time to plant it elsewhere. Seeds. 

^Rhiis lantmi (Earee Boom).' An indigenous small shrubby 
tree, evergreen and , excellent as a rough hedge screen ; quicis;' 
.grower. ' .Seeds. , ' 

Elms smcedama (Red Lac Sumach or Japanese Wax Tree), 
A small shrubby tree; has so '.far reached a .height of 10 feet; 
has large; dark gm&n pinnate leaves, ■■ turning to a. fiery., red in 
Autumn, before falling. Seeds. ■ ■ . ■ 
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lih-iis vernicifera (Chinese Lac Tree). A small e'vergreeii tree 
up to 20 feet high; has heavy bright green foliage; has tlirivecL 
but is tender to frosts the first year or two. Seeds. 

Salix habylonica (Weeping Willow). A rather large tree up 
to 30-40 feet high, in a favourable spot; a valuable timber tree 
and is useful for stock feed; its long drooping branches are very 
effective, especially when growing along river banks. Cuttings. 

Schinus molle (Pepper Tree). A w’ell known evergreen treCj 
up to 25 feet high; well grown specimens are handsome shade 
trees ; good specimens are to be seen in the Bulawayo area. Seeds. 

Schimis terehinthifolius, A small to large spreading ever- 
green tree, which is covered in Spring wdth small red berries. 
Seeds. 

S cMzolohiiim excelstim. An extremely rapidly growing ' tree 
having large pinnate leaves and large sprays of yellow flowers 
ill Spring; has grown to a height of 40 feet in five years in. 
Salisbury Gardens. Seeds, 

Securidaca longipedunculaia (Rhodesian Yiolet Tree). A 
small deciduous indigenous shrubby tree with small' leaves, 
bearing early in Spring masses of small reddish flowers scented 
like violets. Is raised from seeds, which are very difficult some, 
years; is very slow” growing, and usually dies when transplanted. 
Probably the only successful way to grow this is by sowing 
in sitUj and when a year or two old to plant other plants near, 
to draw it up more quickly. 

Spathodea campanitlata (African Flame Tree). A handsome 
large-leaved tree -to 25 feet in height with large red fio'W'ers edged 
with gold; valuable as a street tree, when it should be planted 
at least 25 feet apart; tender to frosts while small; requires deep 
w”ell drained ■ soil ; flow^ers in April-June; deciduous. Seeds. 

Stercidia acerifolia (Australian Flame Tree). This is a 
beautiful tree, wdtii large bright green leaves, and in Spring has 
crimson flowers; grows to 20 feet in height; the tree is not really 
a' success as it is inclined to die out after a few years. ■ Seeds. 

Stercidia diversifolia. A small evergreen tree growing only 
to about 15 feet in 20 years at Salisbury; is a valuable tree and. 
used in Australia as a stock food. Seeds. ' 

Sterculia sp. This variety is probably S. ' is 'a 

handsome flowering tree, and some fair specimens are to be '.seen' 
in .the streets of Salisbury, but like S. acerifolia At is' doubtful:: 
if this species will live long. Seeds. 

Thuja orientalLs (Thuja)., A Hardy conifer used as. a 'Hedge, 
or small tree; height about 20 feet. It ,is not very satislactery 
as a hedge, as ::odd, plants Have' a Habit of dying , out for'", no 
apparent reason. .Seeds.' 

Tipnana speciosa' (Tipu Tree). A smallisH tree' with",,floppy 
branches unless pruned, when ■ it makes quite a good tree; 'yellow 
flowers. ' 'Seeds. 
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Trickelui emetica. A large evergreen tree, with large dark 
green leaves; rather slow in growth but making a fine shade 
tree; tender to frosts whilst small. Seeds. 

Widdringtonia wliytei (Mianje Cedar). An indigenous 
coniferous tree, growing in the mountains of the Eastern Border, 
Tisualiy . about 25 feet in height, and about 6 inches diameter ; 
the tree thrives best where water is seeping around its roots; 
produces a fine and valuable timber, some of which is used in 
hut roofs at Inyanga and is as good after 25 years as the day 
it was cut. This conifer will coppice freely after the trees are 
felled. Seeds. 

2. SHEUBS. 

Ahelia florilmnda. A hardy shrub up to six feet high, with 
shilling myrtle-like leaves; flowers small pinkish white bell-shaped 
and produced in profusion in Spring; evergreen' when watered 
during the dry season; is not recommended as a hedge. Hardy. 
Propagated by cuttings. 

Aberia mffra (Kei Apple). A thorny slow-growing shrub, 
formerly used for cattle proof hedges; foliage dark green and 
fruits yellow, being similar in size and colour to apricots; these 
are edible, and used for preserves. Seeds. 

' AbutMon sp. (Chinese Lantern). A well-known shrub with 
lantern-like flowers variously coloured; will grow" to height of 
S-10' feet, but is best kept to about five feet by pruning yearly; 
is not a long-lived shrub, usually dying out in about four years. 
Will not stand heavy frost. A variegated foliage variety is very 
handsome. Seeds -or cuttings. 

Aealypha. hamiltonii, . A handsome compact variety, with 
glossy red -green leaves. Cuttings. . 

Amlypha macro pliylla. With large blotched leaves about 
0 ' inches ' x 6 ■ inches in size when well growm ; a very handsome 
variety, , showing up well in a dark green background. Cuttings. 

./ ^.Acahjpka^ margmata. • Grown for its ornamental foliage, 
'.ivhich is^'red'green with the margins of the leaves red; height 
■ 8 ieet;"grows best in a partially shaded situation, and ■should be 
'protected during frost. Cuttings, 

■p\ ■.. 'Acohinthera venenata (Poison Bush). A South African 
shrub, about ,8 feet in height with dark green leaves; branches 
oo'vered with axilliary, pinkish wrhite flow^ers; purple plum-like 
, small fruits. 

xMi "authorities state that this shrub is very poisonous, and 
..■ therefore not recommended. 

Adetiimn pmltifloriinu Found growing in Ehodesia below 
the '2,000 feet altitude; very showy, red and white flowers in 
clust'ers, vei^^ slow growing,, and with an enormous root. Probably 
poisonous. Seeds, but best by digging out the bushes .and trans- 
planting. 'as seed's very slow. ■ ■. 

Adhatoda diiveriioia (Pistol Bush).' An.' evergreen ■ 'shrub, 
6 to 10 'feet ill' height,' tender .to frost, and With pinkish-white 
flowers. Guttings. 
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AUammida nerii folia. A shiny leaved shrub, 3 to 6 feet high, 
with bell-shaped yellow flowers. Evergreen. Seeds or cuttings. 

AUamanda violacea. A very fine violet-purple variety of 
rather small size, being about 4 feet high, best treated as a shrub, 
any long shoots being tied in, or cut back. Cuttings. Propaga- 
tion difficult. 

Althaea sp. A small shrub up to 6 feet high, allied , to 
Hibiscus ; several varieties, some with single flowers, light purple 
and white, others with double flo'wers; found to do best in partial 
shade. Hardy. Deciduous. Guttings, 

Alo'i/sui citriodora (Lemon Scented Verbena). A small bush 
usually about 4 to 6 feet; flowrers insignificant, wffiite; growm for 
its cented foliage. Deciduous. Cuttings. 

Aistonia scholaris. A small shrub about 6 feet in height; 
resembling oleander, with bunches of pure w'hite fiow^ers, . ever- 
green. Seeds. 

Bauhinia galpini (Pride of the. Cape), Should be called Pride 
of Ehodesia, as it occurs -abundantly in portions of the Colony. 
There are several indigenous Bauhinias. 

This is a rambling, climbing shrub and loves to climb over 
other trees, where it will reach a height of 30 feet; flowers are 
terra-cotta coloured and shaped like nasturtiums ; when in ..bloom 
is very eflective. Hardy. Seeds, 

Berberis darwinii. A small berry bush, very thorny, showy' 
berries, has done fairly well, but would do well in' the ' wetter 
districts. 

Also Berheru Thunbergiana. . Both by seeds. 

Bixa Orellana (Annotto). A dark green shrub, ,6-8 feet in 
height with rather pretty pink flowers; dense foliage; evergreen,. 
A dye is obtained from this which is used in colouring cheese. 
Seeds. 

Bontia daphnoides. An evergreen shrub, leaves - similar - to 
Oleander but' smaller, and of a bright green, flowers insignificant.. 
Seeds. 

BrugmariMa hnightii '(Moonflowers). Makes a fine' sh.rftb 
10-15 feet high. It has large single. highly-'Scented flowers during 
■suin.iiieT. It requires protection in winter ' while , small, ” ,as Heavy 
frosts cuts it back, A double variety is also grown, but not' so 
strong in growth, height 6 feet. See-ds or cuttings, ' ' ■ ■ 

Briinfelsia amerimna. A. small bush up to, feet in height. 
A variety with whitish-yellow flowers, over an, inch: in diameter; 
flowers. in early Spring. 'Cuttings.- 

, BrunfeUia' • .eximia (yeBterday-To'-day-To-naorrow). ■ -The 
uncommon name' of, this '-plant- 'is owing to the fact that, 'the 
flowers turn -a different colour daily..' ,Th'ey are ■. .at' 'fii'St ,a.„ 'fiiie 
violet-purple. A", small slow bush,., up to about, 6 feet iii' .height,, 
hut a'' beautiful sight in early . Spring, when covered with, flowers 
which .are also scented. Seeds' or suckers. .''-y: ,' 
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lluddleia sp. Several varieties of Buddleias are grown^ and 
tiiiive, some witli blue to purple Bowers ; flower ■ in the Spring, 
and grow up to 10 feet in height. 

An orange-flowered species grows rankly to a height of 15 
feet and fiow-ers in Juiie-July. Flowers sweetly scented. 

An indigenous variety, B. salviaefolia, flowers in May- July, 
and has pinkish-purple scented flowers, and is a common shrub 
on the Eastern, Border. Seeds or cuttings. 

Calpurnia aurea. A small shrub about 6 feet high, with 
iaburnam-Iike yellow flowers. Seeds. 

Caesalpinia sepiara (Mauritius Thorii). An extremely strong- 
growing thorny shrubby half climber, mimosa-like leaves, and 
very handsome heads of yellow-red flowers. It makes excellent 
cattle proof fences and, requires plenty of room. Seeds. 

fjarissa grandifloi^a (Amatungula). Thorny bush with dark 
shining foliage, deciduous here unless watered, bears small purple 
plums which are edible. Seeds. Other species are indigenous to^' 
the ■ Colony. 

Cassia capensis (Cape laburnam). A showy yellow-flowered 
shrub which flowers profusely in the Autumn ; about 6-8 feet high. 
Hardy. Seeds. 

Oiissia splendida, A rambling shrub with bright yeilo’w 
flowers, very showy. Seeds. 

(jiikarempllu7n herlandieri. Similar to above but smaller 
leaves, small white floivers, follow^ed by red berries. Cuttings or 
seeds. 

Citharewplbun sp. Large shrubby tree, grown locally for its 
lovely Autumn tinted leaves. 

This is the shrub previously listed as Zytheryllum, but the 
above is the correct name. Cuttings. 

, Ceratostigma willmottiaeaniL A . beautiful small shrub 
similar to Plumbago, but the flowers are of a deeper blue. Seeds. 

. . ' Cestrum mirantiamm (Ink Berry). A large shrub up to 10 
feet high, with orange yellow^ tubular flowers. Cuttings. 

. Cestrum elegcim and other kinds also do well. Cuttings. 

€ierodmdro7i fallax. A small shrub about three feet in 
. height ; ■ a wonderful show with its scarlet flowers. Guttings or 

,-seeds. ■ 

' ■ CCfsTudendron. Ugandaensis, A smallish shrub with pretty 
■blue .flow" ers.' Seeds or cuttings. 

(Joimiemter huxifolia, A small spreading, shrub, slow 
growing, red berries in April; stands drought well. Seeds. ■ 

Crataegus coccinea (Hawthorn). Growing to about 6-8 feet, 

showy shrub when in berry. . Deciduous, white flowers, berries 
golden red. , ' Seeds. 
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(J rotalaria jiinceAi. This well known plant is the Sunnliemp, 
and is used extensively for green manuring; ail Crotalarias 
propagated by seeds. 

C rotalaria labiirai folia, A shrub 6 to 8 feet in height, 
greenish yellow flowers in racemes, the flowers resembling small 
birds. Seeds, 

Crotalaria sp. Some are fair-sized shrubs, and others small 
plants with yellow flowers ; several species are indigenous to the 
Colony. 

Cpdonia- japonica (Fiowrering Quince). A deciduous small 
shrub about 4 feet; flowers appear very early in Spring, about 
August, before the leaves, and are red in colour; useful for 
cutting. Cuttings. 

Cyphornandra^ hetacea (Tree Tomato). A large shrubby 
herbaceous plant, about 6-8 feet in height, bearing edible fruits; 
plants must be rene-’wed every few years; tender to frost. Seeds. 

Deutzia crenata (Bridal Wreath). A small growing bush 
here, about 5 feet, with masses of double white flowmrs, tinged 
with pink. Cuttings. 

Deutzia- vilnioriana. Similar, but with single white flowers. 
Cuttings or seeds. 

Dodonaea viscosa. An indigenous shrub from the Eastern 
Border; has bright green narrow leaves, and will- make an, 
excellent hedge, but dies out after a few" years in Mashonaland,^. 
but curiously enough it is about the best long-lived hedge iH' 
Bulaw’-ayo, where one would think it would not do at all. , Seeds. 

Domheija sp. Two varieties do well; one, a large shrub, has 
pale pink paper-iike flowers; the other, a small shrub with deep 
rosy-pink flow^ers. Cuttings. 

DuTa7}.ta- repens. A variety of the w^ell-known shrub forget-' 
me-not, but wuth smaller leaves, and many more thorns; it also, 
has more berries than the one usually grown. Seeds ' and cuttings. 

E ranthemuU sp. A shrubby herbaceous plant wuth deep blue/ 
flow"ers; likes shade and plenty of water. Cuttings. 

Eugenia hraziliensis (Brazilian, Cherry). A small shrub; 
useful for, its .fruit, which is made 'into a jelly; ' has been ' used ' 
as a hedge plant, but ' unsuitable as it is deciduous; excellent' ior 
game. Seeds 

Eiipatorium niultieifolia. - A small shrub,' about . '3 feet,;,'- 
sprays of small white flowers; useful for cutting. ' Seeds; 
cuttings. 

Euphorbia fulgens or jaeqmniae flora. A beautiful variety,.' 
growing best on the sand veld; -attains .to about 6 feet. high';' has 
small star-shaped orange-scarlet flowers. " Cuttings. . , , 

Euphorbia ' splendens (Christ' Thorn), A 'useful small '-'thorny' 
hush, IS inches in height, usually covered with bright' red ' flow^ers ; .,' 
is 'a,' useful and, .showy edging to small borders, .or^ in ' the- 
shrubbery. Ai^’o a large-leaved.'variety. Cuttings. . „ , 
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Exochorda grandiflora. A shrub, has reached 6 feet so far, 
producing large pure white flowers, similar to mock orange, in 
early Spring and before the leaves appear. Seeds or cuttings. 

Freylinea tropica. A small indigenous shrub from the 
Eastern Border, about 6-8 feet in. height, has small plumbago-like 
flowers'; evergreen where it can obtain water; makes an excellent 
close hedge, but must be watered during the dry season. Seeds 
or cuttings. 

■ Galphimia gracilis. E small shrub, wdth yellow flowers; has 
been used as a small hedge. Seeds or cuttings. 

Gardenia florida. Heavy glossy foliage, and highly scented 
■double white flowers; this is a good shrub, but likes plenty of 
water. Cuttings. 

H amelia patens. A fair sized shrub evergreen where it can 
be watered; dark gi^een foliage; orange-yellow- fiow-ers, followed 
by smaii blue berries. Cuttings. 

Heliotrope sp. Small garden shrubs; good varieties may be 
raised from seeds ; vary in colour and size ; sweetly scented flowers 
of a lavender colour. Seeds or cuttings. 

Hibiscus jnnta.bilis. A hardy shrub growing to 10 feet high, 
inclined to straggle; has large single pink flowers, similar to 
t,he single hollyhock. Seeds or cuttings. 

Several varieties of Hibiscus occur in this Colony, including 
Hihisciis cannabinuSy which is a valuable fibre plant, and is to 
be found in most parts of the Colony, growing in places to, 10 
feet ' in height. Seeds. 

Hihi&ctis rosa-smensis. This Hibiscus is too well known to 
need description; is used as hedges and as large shrubs. Several 
colours are in cultivation here, some with single, and , others with 
double flowers. Cuttings. 

■ Holms Holdi a sanguinea. A strong .grower, to 10 feet in 
height, producing red papery flow'ers on long spikes, in, March- 
■June; verj valuable as cut flowers. Cuttings. 

H-olmshioldia s-p, A yellow-flowered variety exactly similar 

to H'Cdsniskioldia sanguinea. Cuttings. 

Hydrangea japonica. Small shrubs up to 4-6 feet in' height ; 
.""doing w'ell in' sheltered situations, and when well watered; also 
"" suitable as a verandah shrub in tubs. Cuttings. 

IJijpericiim lanceolatum (St.John's Wort). A shrub indige- 
. .nous to the Colony, rather large, deciduous aw^ay from the 
"Eastern "Border;. has attractive orange yellow flowers, and flowers 
pro.!usely. Guttings or seeds. 

' ■Hypericmm.quartiriianum. Another variety indigenous to the 
v"eoiiiit,ry, with flowers similar to H. lanceolatumr .smaller than 
.■'the .former .in,, growik Cuttings or seeds. ' ■ ■ 

Ihoza ^fiparia or Moschosma sp. (Rhodesian Spirea). A 
medium .sized indigenous ■ shrub has aromatic leaves and large 
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spikes of small blue Sowers, flowering during the winter months; 
deciduous. Guttings. 

locJiroma tiibidosa. Of the Solanacea-e family; this is a 
shrub about 10 feet in height, and has deep blue tubular flowers 
about an inch and a half long; showy. A scarlet variety is very 
effective. Cuttings. 

Ipomea arhorea. Also from Mexico; a tree form of morning 
glory covered in April-May with thousands of large white 
flowers, very elective display, grows to 12-15 feet in height, 
spreading branches. Seeds. 

Jasmin tint priniulmmii. A .yellow^ flow'ered climbing shrub 
which is rather untidy unless kept tied in and trimmed. Hardy. 
Cuttings. 

Jasmintmi sambac. A strong and hardy evergreen semi- 
rambling shrub, with clusters of large white flowers. Cuttings. 

Jatropha coccinea. A handsome shrub, producing scarlet 
flowers and pretty foliage; is tender to frosts; the fruits are, 
probably poisonous. Seeds. 

Kerria jajjonica. A small shrub about 4 feet with pretty 
orange-yellow double flowers ; flowers in summer. Guttings. ■ 

Lag erst raemia indica (Pride of India). Also called the Crepe 
Flower ; ' there are white, pink and mauve varieties ; leaves turn 
red before falling. They are rather large shrubs, reaching a 
height of 15 feet; the 'best heads of flowers are obtained b,y 
annual pruning; very hardy. Cuttings. 

Lantafia sp. (Cherry Pie). A straggling shrub; the common 
colour of the flower is orange and red; grow’s like a weed; has 
been used as hedges, but is not now recommended, as the" seeds 
are carried by birds and the shrub germinates ' everywhere, and 
is liable to become a serious pest, A white variety grown does 
not seed freely, so is safe to plant, and is worth growing. 
Cuttings. 

Lasiandra inacrantha or Pleroma macmnthu7n, A small shrtib 
6 feet high; evergreen;' has beautiful large purple flowers,' the 
bush is easily damaged by high winds, and is inclined ' to die out 
after a few years. Cuttings. 

Leucae-na A small bush' growing to 6 feet ' high and 

bearing small w^hitish flowers.; this shrub was introduced 'for' trial' 
as a stock feed, for. which it may be of some value. Seeds.. ' 

.Ligustriim (Chinese Privet). ,A very good' specie^' 

for , hedges, especially in ' heavy vlei soils, ' or where it 'is . rather 
wet; to make a de,nse . hedge '■ it must' be cut back regularly' from' 
.near the ground up, or' it wdll be too thin later on., ' 'Seeds. . " 

Muelilenhechia platyclada. Is a small .shrubby' herbaceous 
plant up to 6 feet high, , with curious flat ' branches ; ' sm.aM' 
insignificant flowers, and red 'be-rries; has nothing' much 'to 
reC'omm.e.iid it. 
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iMurrm/a exotica. An evergreen shrub of 'great excellence for 
hedgeSj making probably the best hedge in the Colony. It has 
dark green pinnate leaves, and in early Spring is covered with 
sweetly scented white flowers; there are only a few hedges to be 
seen at present, as it is most difficult to obtain good seed, and is 
very difficult to strike from cuttings. It also makes a fine shrub. 
Seeds. 

Myrtus communis (Myrtle). Evergreen shrub, flowering 
freely in Spring; white. Seeds or cuttings. 

AerL/m , oleander (Oleander). A hardy, strong shrub, 
growing to 15 feet, and providing a blaze of colour during most 
of the year ; tiow’-ers salmon pink, also a white and a dark red 
variety. The shrub is cnsidered very poisonous. Cuttings. 

. Philadelpkus f/randiflo7'i(s (Mock Orange). Deciduous shrub 
up to 10 feet high; flowers in Spring usually before the leaves 
appear. Flower white. Cuttings. 

Several varieties are grown, all with white flowers, some 
being double. 

Pittospormn undidatum (Camphor Laurel). The favourite 
hedge plant in and around Salisbury, where miles of healthy 
hedges may be seen. It is a bright green in colour, has dense 
foliage and stands up to the dry winters better than wrould be 
expected. Is also a useful small shrubbery specimen tree. Seeds. 

Phmbago capensis (Plumbago). A good, well known shrub, 
but deciduous unless watered during the dry season; has 
beautiful, light blue, flowers. Seeds or cuttings. There is also 
a white variety. 

Plumeria occulata (Frangipani). As below, but with creamy- 
white flowers. Cuttings. 

Plumeria rubra (Frangipani). Has thick succulent branches 
and large dark green leaves; covered in Summer with terminal 
cymes of fragrant yellowish-pink flow-’ers; is not hardy to vei’y 
heavj' frosts, and should be protected while small. Cuttings. 

Poinciana gillessii (Bird of Paradise Flower). A small 
deciduous shrub, about 10 feet high, having in Summer masses 
of red edged with gold flowers, and is a beautiful object. ■ Seeds. 

, Also a fine yellow variety similar to above. Seeds. 

Poimettia alhida. A variety with pale yellow bracts, not so 
effective as the red, but useful in large shrubberies. 

A rose-pink variety is also grown, but requires partial shade, 
otherwise the hot sun bleaches the bracts to a yellow colour. This 
variety is not a fixed type, and often „ reveks to single red. 

"Cuttings. 

I oimsettiU ' pulcherrima. A shrub with' red' bracts growing to 
12 feet' in_ height, spreading; .deciduous; the Poinsettia grows 
to: perfe'Ctioii, but sometimes in exposed situations the. flower 
bracts are damaged by frosts; heavy pruning is beneficial, 
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especially if large heads are required, and with a little attention 
can be grown with a diameter of 18 inches. Cuttings. 

Poinsettia sp. A double form is also grow'n, and is Taluable 
as it is of a darker red and flowers later than the single. 
Guttings. 

Psidimn cMtleyamini, Erroneously called the Chinese guava 
locally; this is an evergreen small shrub up to 6 feet high and 
bearing small dark purple fruits ^vhich look something like 
strawberries; irell worth cultivation for the fruits. Seeds. 

Ftmica griinatum (Pomegranate), A shrub about 15 feet high: 
deciduous; single scarlet flowers, followed by large brightly 
coloured fruits. Seeds. 

Also a double red flowered variety, and a double red-yellow 
flowered variety known are grown, double kinds propagated by 
cuttings as they do not bear fruits and are deciduous. 

Pyracantlia angiistifolia (Yellow Berry Haw’thorn). An 
excellent hedge shrub. Seeds. 

Pyracantlia creniilata (Red Berry Hawthorn). This and the 
variety above are very favourite hedge shrubs, and were sold by 
us as Crataegus pyracantlia and Crataegus oxyccmtha^ but the- 
present names are correct. Seeds. 

Rhammts prin aides. An indigenous small shrub, having 
bright shiny leaves. Has been tried as a hedge fairly successfully, 
though many other plants are more suited for this pimpose. 

Mhiynchospermum jasminoides or Trachelospermum jasniP 
noides (Star or Malayan Jasmine). An evergreen dwarf 
creeping shrub, usually about 2 feet high, but can be trained 
up a trellis ; is covered in Summer with clusters of small pure 
white flow-ers, highly scented. Cuttings. 

Ilosmarimis officinalis (Rosemary). A small shrub to 5 feet 
with small purple flowers; it is for the aromatic leaves the shrub 
is growm. Ciittings. 

Salix purpurea (Osier, Willowr). One of the true Osiers, and 
valuable ' for basket making, and for vrhich the' weeping wiilow 
may also be used. This variety will grow to 10 feet in height, 
and will produce useful rods in twm or three years. Cuttings. , . 

Salvia mvolucrata. A large herbaceous shrub to a height, 
of 8 " feet in wmll prepared soil carrying large heads' of, rosy- 
criiiisoii flowers in late Summer; requires feeding a,iid cutting 
back each season for the best results; tender to frost. 'Cuttings.' 

Spiraea %iriinifolia (Cape- May). A deciduous shrub, to .feet 
high, is covered in .early Spring with masses of double ■ w'hite 
flowers; is sometimes used as a hedge. 'Cuttings. . ' 

A single white, flowered variety is similar. 

StreptQsolen jamiesonii. .A favourite, evergreen '.shrub, with 
large heads of small orange-red ' flowers, flowering profusely in 
Jime-Jiily; the flowers are damaged, by 'frost unless, in "a sheltered 
situation, .Cuttings, 
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Tecmna s?nitJiiL A large yellow-flowered shrubj up to 15 feet 
Mgh; deciduous; fast grower. Seed^. 

Tecoiiia stans (Yellow Eider). Similar to Y. smithi% but is 
Eot quite so large. Flowers reddish-yellow. Seeds. 

Tecomaria capensis (Kaffir Honeysuckle). A straggly 
creeping shrubj but a pretty plant if care is taken of it; flowers 
reddisli-orange. Seeds or cuttings. 

Tkevetia neriifolia. A bright-leaved evergreen shrub, tender 
to heav^v frosts, golden yellow flowers. Seeds. 

Tinnea aethiopica, . A small shrub with reddish brown 
flowers, iiovvers ha%^€ a delightful scent. Seeds or cuttings. 

llithofiia specio-sa. A small' variety, to 4 feet wth single red 
flowers. Seeds, 

Ulex europaeus (Furze, Gorse or Whin). This well known 
shrub, grows well at Inyaiiga on the Eastern Border, about 6 feet 
ill' height; evergreen; golden yellow flowers. Seeds. 

Viburnum opitlm {Guelder Bose). A deciduous shrub; height 
up to 4 feet, large heads of white flowers; probably only successful 
on the Eastern Border. Guttings- 

Yitex cmgus-mstm. A small shrub producing large spikes 
of salvia like .flowers, lavender blue, very pretty, flowering about 
October-November. Seeds or cuttings. 

Wigandia macrophylla. A large-leaved strong growdng, her- 
baceous, shrub; height to 10 feet; has large terminal cymes of 
purple flow^ers. The 'whole plant is covered "with fine spiny hairs, 
which if touched a,re very irritating; requires plenty of room to 
develop properly. Suckers. 


3. CLIMBERS AND CREEPERS. 

, , A deciduous climber bearing an edible 

fruit. This jiiant is dioecious,, and so far we have only been 
able to raise the male plant. Seeds or cuttings. 

Aiiumarida grmidiflora, A beautiful golden flowered variety, 
and a strong climber, suitable as a verandah climber. Cuttings! 
■Propagation difficult. 


\ 'Ampdopsu qninquefolia. A large-leaved variety, of much 
■coarser habit than A. veiicliii and very hardy. Seeds and 

CUtti,!lg'S. 


^AmpeUpsh veitchii (Virginia Creeper). A clmbing, plant 

suitable fo.r walls and rocks, to which it clings; proved to do best 
; IE this country ■on south walls. Seeds or cuttings. 


pntisonon leptopus (Coral Creeper). A beautiful sight when 
large p.k,nt is full bloom; strong grower, deciduous ■ and 

rather unsighty during the winter, unless grown with some other 

evergreen climber which will not kill it. Seeds. ' 


wffV -Y* ®^*’oog-growing as A. and 

wita much smaller, browmsh-red, flowers. Seeds, ' 
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AristolocMa sipho (Dutcliman’s Pipe), A strong climber^ 
growing to a height of 25 feet, with curious flowers, of a purplish 
colour. Hardy. Seeds. 

Aristolochia tomentosa (Dutchman’s Pipe). A strong grower, 
requiring plenty of room; crimson-purple flowers. Deciduous, 
Seeds. 

Beau?nontia grandiflora. A large-leaved, vigorous climber, 

which requires plenty of room.. One plant will easily cover a 
trellis 25 feet in length and 10 feet high; a‘ quick grower, and' 
flowers profusely; flowers large, trumpet-shaped and pure white, 
being very similar to Lilium harruii; sometimes a little sloiv 
ill becoming established. Seeds. 

Bignonia cherere. A beautiful large flow^ered reddish-orange 
species; strong grower and climber. Propagation by layers, or 
budding. 

Bignonia gracilis. A climber which will cling close to walls 
and trees, like Virginia Creeper, and is very useful where a 
plant is required to cover a dead tree stump. Has large sulphur 
yellow flowers, but only in flower for a short period yearly. 
Guttings or seeds. 

Bignofiia jasminoides. A good climber which has evergreen 
bright shining leaves and large white flowers with purple throat. 
Seeds or cuttings, 

Bignonia Tnagnifica. A strong grower, evergreen, climbing, 
with mauve-pink flowers in profusion. Cuttings or layers. 

Bignonia speciosa. A dwmrf ground runner 2-3 feet in height 
and having mauve flowers. Cuttings. 

Bignonia venusta (Golden Showier). Grows to perfection 
nearly everywhere; this gorgeous climbing plant is too well 
known to need description. Excellent alike for verandahs, 
pergolas, or even as a hedge, when it makes a wonderful show. 
Guttings. 

Bougain-villea splendens. This species and several others of 
this genus do remarkably well, and are useful as strong climbers ; 
if trimmed into neat bushes, they make elective shrubs, and also 
make excellent hedges if kept in order. Layers or cuttings. 

, Clerodendron thompsonae or halfouriL A hardy climber,', 
best grown . on a wall ; has bright flowers of pure white ' ■ and; 
scarlet. Cuttings, , 

Clitoria ternatea (Mussel Shell Creeper). A strong climber, 
with delightful blue 'flowers. Seeds 'or cuttings. 

Cobaea scandens. A strong climber, and will cover con- 
siderable space; reddish-purple ' flowers and .very useful where -a 
quick climber is needed. Seeds., 

Crgptostegia grandiflora. K rough, and etrong half ■. climber, 
but usually grown, as, a shrub, has flne pinkish-mauve trumpet- 
shaped ■ flowers, and .shiny green foliage. Seeds.. 



136 


THE EHODESIA AGRICULTURAL JOURNAL. 


Ficus repeus, A clinging fig, suitable for stonework or walls, 
to wliicii it clings veiw closely; small leaves; evergreen; tlie 
young leaves are a brownish red, which are very attractive. 

Ciittiiigs. 

Iledera helix (Ivy). Too well known to need description; 
the ivy needs shade and cool conditions, even then is not very 
successful here. Cuttings. 

Lantana sal v kief olia. Grows to 18 inches at the most, and 
is useful for edgings; has pretty pink flowers; does not seed; 
useful on rockwork ; Hardy. Cuttings. 

Lmikera. 'periclymeniim (Common Honeysuckle). A very hardy 
and rapid ’climber, flowering freeing; needs regular attention to 
keep it neat. Cutting'-'. 

Lonicera sempervirens (Trumpet Honeysuckle). A rapid 
ciiinber; hardy; evergreen; scarlet flowers in profusion; flowers 
loFig tubular trumpet shaped. Cuttings. 

Also yellow’ variety similar to above. Cuttings. 

Madura aiircmtiaca (Osage Orange). A very thorny and 
strong grower, of a semi-climbing habit; is useful as a cattle 
proof hedge. Seeds or cuttings, 

Mandevilla mu-veoiems. A strong and hardy climber, with 
clusters of large w'hite scented flow'ers in summer. Seeds. 

M€iura7idia mitirrhiniflora, A hardy evergreen climber; 
strong grower; has small ivy-like leaves, and is usually covered 
with flowers of different shades of blue, pink or white; it is a 
very good plant for use on tennis court - wiring, but the top of 
the wire fence should be strengthened with piping to hold the 
weight. Seeds. 

^ Mamstera delidosa. A large leaved evergreen climbing plant 
bearing an edible fruit; its leaves are the main attraction, these 
are about 2 feet long, and over 1 foot wide, and are perforated 
ill an unusual way; is a good plant in a warm situation, and 
planted against a tree for it. to climb; it must have some shade. 
/Offsets. 

Fass'iflora caerulea. A useful very rapid climber; evergreen; 
lias not ■ fruited here. 

Passi flora eduhs (Granadilla). This evergreen climber is 
well known ' as it grows like a -weed nearly everywhere: produces 
purple fruits in abundance. Seeds or cuttings. 

. Fti SSI flora quatiranfjular'is. This variety is similar' to the 
above, but • has larger fruits. It does not grow so readily as 

: P, eduiis, 

j ikisS'i flora sp.. iFiji Granadilla). A large-leaved heavy 
climber, with large yellow fruits; is good, as a',' strong climber: 
■fruits, however, ,cIo not really come to .perfection here. * 

' , c. .'Fassifioni ' gp. A pretty pink flowered variety'; useful ever-' 
, g'reeii climber bearing lo'Ug narrow yellow fruits. 
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Ail are raised by seeds or cuttings, and all are tender to 
heavy frosts ; young plants must be protected during colei Vr^eatlier.* 

Pereskia aculeata {Barbados Gooseberry). An exceedingly 
rank and thorny creeper, even the small fruits are covered with 
spines; makes a good cattle proof fence. Cuttings. 

Petraea voliibilis (Purple Wreath). A straggly climber, 
which may be trained into a shrub; deciduous; flowers in Spring; 
has long racemes of deep purple-coloured flowers and is a 
beautiful object; small plants tender to frosts. Propagated by 
layers or cuttings, 

Phaseolus lunatus (Seven-Year or Lima Bean). A ■ most 
luxuriant climber, which is useful as a quick growing screen; 
deciduous, but the vines live and throw out new growdh early in 
Spring; is a good table bean; the dry beans soaked, and boiled 
are an excellent vegetable. Seeds. 

Podranea hrycei (Zimbabwe Creeper). An indigenous 
creeper, and a rank growmr in cultivation, but when in flower it 
makes a wmnderful showr with its large heads of pink flowets. 
■Seeds or cuttings. 

Piieraria thumberr/iana (Kiidzii Vine). Useful rough creeper, 
with dense green foliage, used sometimes as a climber on trellis 
wmrk; is a valuable fodder plant and g-row’s to perfection here 
lor this piirpos. Layers, seeds' or crowns. 

Rosa hracteata (Macartney Rose). A very strong-growing 
climbing rose; evergreen; flo-wers profusely in Spring; has large 
single -white flowers ; makes an excellent cattle proof hedge, and 
looks well if regular attention is given to it; but if allowed to 
grow unchecked becomes very straggly. Cuttings. 

Senecio macroglossus (Cape Ivy). xAn 'evergreen climber, 
bright shiny leaves, and large single yellow’ flowers; is a rapid 
and show’y climber. Cuttings. 

Solamim seafortJiianum, A small flowered variety of' the 
potato creeper, growing do 8 feet; evergreen climber; pretty blue 
flo-wers, follo-wed'hy bright red berries. Seeds or cuttings.'', 

Solanufn ■wendlandii (Potato Creeper)* A strong-growing 
rough climber, requiring plenty of room, such as a windmill towerj 
to show it to best ad%’antage; damaged by frost. Cuttings,''. 

' Siephanotis florihunda (Madagascar Jasmine)- An ever-'; 
green climber _ -with dark fl,esby' leaves and lovely w^hite .scented/: 
flow’ers ; requires partial shade and will do on a "’outh , walk'. 
Seeds. 

Wistaria chinensis (Chinese Kidney Bean Tree)., This well'''' 
kno-wn climber, a.!though odd 'plants gro-w’ well,, does not flo-wer 
very readily. " Seeds. 

' ' 4. ' PxALMS, BxAMBO'OS, ETC. ' 

Agapantims umhellatus. (African Lily). A -well .known plant, ', 
w'hich although not a shrub, is usually used in' shrubbery , wo.rk. 
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where it is I'^ery useful near the edges of the shrubbery. Seeds 

or offsets. 

Agave aimricana (Aloe). The American aloe with large 
iea¥es wiiicli are glaucous-green and fleshy; useful on rockeries 
and in shrubberies. Suckers. K variegated variety which is very 
showy is used in shrubberies. 

Agave rigida (Sisal), Both the plain and spiny-leaved kinds 
grow to perfection; leaves from three to five feet in length; 
are very useful for thatching and tying purposes. Natives crush 
the leaves slightly and strip them down to make ^Tambo/’ which 
for thatching purposes lasts as long as the thatch. Bulbils or 
suckers. 

Aralia sieboldii. The 'well known pot plant. Seeds or 
cuttings. 

Arunda donax (Spanish Reed). A strong reed, up to 25 feet 
in height in a good soil with plenty of moisture; has a diameter 
of an inch and is very useful for garden sticks and numerous 
other purposes. Offsets. A variegated variety is very ornamental. 

Asparagus plumosus (Asparagus Ferns). This plant grows 
to perfection with very little effort, and varieties are to be found 
growing in the veld. Seeds or divisions of roots. 

.■Asparagus S'pre7igerL A useful kind for hanging baskets; 
fronds about tw’^o feet in length and has at one period of the year 
tiny w'hite fl owners. Scented. Divisions of roots or seeds. 

Bamhiisa arundinacea (Whipstick Bamboo).. The stems of 
this species are up to 50 feet, when grown in heavy rich soils and 
have diameters up to 5 inches; for whipsticks it should be grown 
in poor or gravelly soil. Offsets. 

„■ Bambiisa fort-unei (Fortune's Bamboo). A small variety 
having a height of about 6 feet, and stems about half an inch 
thick; valuable in clumps in a shrubbery and can also be used 
. as a hedge ; stems are very handy as stakes in a garden. Offsets. 

' B.anibusa mdgaris. A strong-growing bamboo, with blackish 
; stems 2 to 3 inches in diameter, and 15 feet high. Offsets. 

Bafnbusa.. sp. (Striped Bamboo). Height to 15 feet, diameter 
3-4v inches ; has golden stems marked with green stripes. Offsets. 

' Bam.busa sp. ' An Indian species raised from seed brought 
oyer /by Mr. A* C. Laurie, Glendale, and though not yet fully 
grown has, reached 20 feet in height. Offsets. 

Caryota tirens (Mari Palm). A very handsome palm, slow 
growing, ,oii ' the dry side for this palm in Salisbury. Seeds 

difficult. 

/ Cduitnaerops elegans. A slow-growing, but useful palm, has 
("fan-shaped leaves.; "has reached 10 fe,et in height.. Seeds.. ' 

VkammrQps exaeha. A palm, similar to ' above. Seeds. 

UiameroiM humilis (Palms). A sm.all palm suitable for the 

rockery.. Seeds. , , 
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Cocos australis (Large Palm). A slow growing palm^ large 
glaucous fronds, very handsome. Seeds. 

Cocos plumosa. A fine palm, tall-growing, witli large 
feathery leaves. Seeds. Difficult to germinate. 

Cocos W eddelliana (Palm). A very fine small palm for indoor 
work. Seeds. 

Coriaderia argentea (Pampas Grass). Growing to 8 feet high, 
is a handsome plant, with its long plumes of white seed heads ; 
best grown near a leaky tap, or in the water garden. Offsets. 

Cgatkea dregei (Tree Fern). Many thousands are to be . seen, 
standing like long lines of sentinels, on' the Inyanga plateau, 
and show wffiere there is running 'water; they range from a. few 
inches to 15 feet in height; can be grown successfully in 'tubs, 
but require a sheltered verandah away from the prevailing winds, 
when cultivated. Plants. 

Cgperus papyrus (Papyrus Grass). Indigenous to the Colony;' 
this handsome grass 'will thrive if planted near a leaky tap, and 
will reach a height of 10 feet in suitable places. Offsets. , _ . 

Dahlia -impcrialis (Tree Dahlia). A tali perennial dahlia, 
about 8 feet in height; has fine heads of large single flowers, of 
a pinkish-white and is useful in a large shrubbery. Dies to the 
ground each year after flowering. Hardy. Seeds. 

Dasylirion sp. Several of these have been growm, and are 
suitable for rock work. Seeds. 

Dendro calamus sti'ictus (Bamboo). A useful solid stemmed 
bamboo; about 15 feet in height and diameter of one ineh; 
narrow leaves. Offsets. ' ; 

Dracaena reflexa. A large species, growing to a height of 
20 feet, leaves bright green, long and broad; excellent in the 
shrubbery for its tropical effects. Seeds or cuttings, 

Fourcroya gigantea (Mauritius Hemp). Grows to perfection; 
has long leaves similar to Agave 7'igida, but of a yellowish green, 
colour, and about 5 feet long; the. flowers are produced on io.ng 
poles 15-20 feet in height, and are white ; these' are ■ attractive '’in'' 
February-March and show up well in a large" shrubbery. ■ Suckers 
or bulbils.' A variegated variety, is very ornamental.' 

Kentia helmoreana or Howea helmoreana . (Curly' Palm)'.' 
Handsome palms ; require protection of shade house or veran'dah;' 
there .are ,o.ther species of the- same- genus. Seeds. 

Eniphofia rooperi. Commonly 'called Red, Hot Fdketi ' 'BM 
indigenous aquatic plant found growing in vleis' or ' wret , ground;; 
can be grown successfully near - a leaky , ta,p or water ',,g.ard:eD. 
Division -of roots. , 

Laiania borbonica or Livistona cMnensis (Bourbon - Palm),. 
A handsome ' fan palm, suitable for'" the verandah or sheltered, 
position outdoors. Seeds, ' '■ 
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en-^eff:, A banaiia-iike plant, indigenous to Colony, 
g,ro\"ing to a height of 12 feet, along the Eastern Border, . and 
always in sheltered places which are inclined to be wet. The 
plant liTes about 12 years, then flowers and dies ; ;the fruits': are 
like bananas, but are filled with hard seeds about three-eighths 
cjf an inch in diameter, and from these plants are easily raised. 
Seerhn 

Kep'hrolepis sp. (S'word Ferns). Beautiful tender ferns, 
suitable for the verandah and having remarkable ■ variations in 
the fronds.; some^ are very useful for hanging baskets. Divisions. 

prnphfiea spp. (Water Lily). A genus of water plants with 
beautiful flowers anei -suitable- only in the water garden. ■ The 
common Rhodesian species has bluish-white flowers, but there 
are a number of other colours 'to be had by importation; easily 
transplanted from rivers to the private pond. Roots. 

Os'rnmida regal is (Royal Fern). A hardy fern requiring shade 
and damp conditions; is to be found in cart loads along rivers in 
the Enterprise District. Roots. 


Oxgtenanthera ahyssinica (The Bindura Bamboo). Indige- 
nous to the Colony, strong' grower producing very useful solid 
bamboos about one inch in thickness. The ripe bamboos are 
rather soft-skiniied and take the borer very easily, so should be 
treated before use. Offsets. 

Phoej}i!r canariensis. A species of the date palm, with large 
fronds; will make a good specimen; hardy. Seeds. 

Fhoertkt iactaylifera (Common Date Palm). ■ The data of 
commerce thrive.s slowly, making in time a handsome specimen, 
but will probably not fruit- here; it is probable, however, that 
a place may be found in the Colony where it will bear fruit. 
Seeds. 


Phoe'tiix reel 'i nut Cl (False Date Palm). A. palm of the date 
family which is indigenous to the Colony and reaches a height 
of 15-20' feet; graceful and hardy. Seeds. 

, Pkormium tenax (New Zealand Flax). A useful ornamental 
plant, with sword-like leaves, up to 6 feet in height; the leaves 
are 'thrown out from the base at ground level; it is valuable 
fibre, plant, and there are lots of uses to which the leaves -can 
bejjut., such as thatching, tying up plants, etc.; the dead and 
'Old leaves soaked in water and pulled into strips makes an 
excellent tying material. 'Oflsets or seeds. 

' 'y Also a variegated variety, is very ornamental. 

Fki/mlu peruviana (eduHs) (Cape Gooseberry). . The • well 
known Cape . Gooseberry,' usually grows like a weed, and fruits 

-profusely. Seeds. ■ 


.^.^ e^Mkup'U fiahelliformis, A slender palm, about 4 feet high 
. fandeavecJ, with iiarro'W leaflets., useful as a verandah, plant; it 
t-lirows up suckers' from which it is propagated. ' 

Emnm cmimu'nu (Castor Oil Pk'ut). From 'the frequent 
occurrences, of this plant in the veld in -the Invanea-, district I 
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conclude that it is probably indigenous to the Colony; it is ¥ery 
easily grown and has been seen growing naturally to a height 
of 10 feet. Some of the highly coloured Yarieties would probably 
do well and be a useful addition to our shrubberies. Seeds. 

Eomneya coiiUeri (Californian Poppy). Shrubby herbaceous 
plant producing large single white scented flowers; evergreen; 
height to 6' feet. Suckers. 

Boses. Roses, of the hybrid, hybrid teas, polyanthas, and one 
or tw^o of the climbing polyanthas and Winchuriaii do well in 
the heavy soil districts, but many of the good climbing varieties 
will not thrive and flowmr freely, unless in the mist belt. 

The best results with hybrid perpetuals and hybrid teas are 
obtained from plants raised from cuttings: plants on stock are 
a perfect nuisance, as they are always throwing out suckers if 
the roots are at all damaged while cultivating. 

B^usselia jtmcea (Coral Fuschia). A charming plant suitable 
for the edge of the shrubbery, growing to about 4 feet high, and 
throwing out new growth from the base; like asparagus. Has 
large spikes of small red dowers, which are excellent for cutting. 
Cuttings. 

Sabal hlachhiirniana (Palm.) Very slow growing palms, but 
worth while as the fronds are very handsome. Seeds. 

Other varieties have also been growm. 

Seaforthia elegans or Ptycliosperma cunnmgJmmimta (Illa- 
'wara Palm), A fine large palm for verandah, or shade house, 
but will not stand the sun. Seeds. ' 

Bmilax sp. Deciduous climbers, sending out new grovrth 
yearly; useful shade house plants. Two or three varieties are 
indigenous to the Colony. Seeds or roots. 

Strelitzici aiigusta. Indigenous on the Eastern Border, hand- 
some banana-like plant useful for tropical efiects. Offsets or seeds. 

Strelitzia reginae (Crane^s Head). A large herbaceous plant 
useful for the shrubbery; grows up to 5-"feet in height and haS' 
large leaves something like the canna; produces curiously shaped, 
flowers which strikingly resemble a- Crane’s head. Division of 
roots/ ■ " 

Tithonia diverstfolia. A large herbaceous shrub, growing to' 
a height of lO^ feet, dying down to the crowm each winter; large 
spikes of yellow flow'ers very similar to sunflowers. Seeds. Offsets.'' 

Washingtonia robust a (Cotton Palm). A very fine hardy' palm' 
for avenues, or specimen purposes,' and is fast growing; requires 
deep well-drained soil, and has done best on raised mounds.' 
Seeds. ' 

Zantedeschia africann (Arum Lily).' Although '.such a cominon 
plant in the. Cape, this plant requires regular attention to .groW' 
to perfection in this Colony, and is best grown in the shade house 
or verandah. A, pretty yellow ■ species {Z. melanolema.,. Engl.) 
is indigenous to the Colony, and very common. Division of roots. 
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No. 288 ... ... ... G. Friesland ... ... Mature 6163.50 226.11 3.67 300 W. F. Fisohor, Coldstream Eaiieli, 

IleadlaiKls. 

Merry ... ... ... ... Q. Friesland ... ... 4 years 6801.00 225.11 3.31 272 D. J. Huddy» Box 718, Salisbury.' 


SEMI-OFFIOI AL.— {Contmued) . 
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?er 8662.0 Itas. Milk; 312.6 !bs. B. Fatj 3.66% B Fat- 29 ^ 
Average No. Cows: 17. ^ Days. 


Semi-Official Milk Records. 

HERD AVERAGES (Oontimied). 



ieslaiid ... ... 6734.8 3.55 238.8 
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Southern Rhodesia 
Veterinary Report. 

JANUARY, 1947. 

Diseases. African Coast Fever. No extensions of the disease 
were reported in Chipinga or Melsetter district and there was 
only one case on the infected farms. 

Anthrax. One outbreak in Fort Yictoria district with a 
mortality of 12 and one in Bulawayo wntli a mortality of 1. 

Trypanosomiasis. Sixteen cases occurred on two European^ 
owned farms in Chipinga district. 

Lumpy Skin Disease. Occasional mild and isolated cases are 
seen in Bulawayo, Gwelo and Fort Yictoria districts. Salisbury 
had four farms infected during the month. 

Piroplasmosis and Anaplasmosis is reported from all districts 
'—mortality is small. 

Tuberculosis. Two cases in Umtali district. 

Mallein' Test. 49 horses and 12 mules were tested with 
negative results. 

Tuberculin Test. 8 bulls and 2 cows were tested with negative 

results. 

IMPORTATIONS. 

Union of South Africa. 7 horses and maresj 45 geldings, 12 
mules, 19 bulls (breeding), 13 co%vs and calves (breeding), 262 

sheep ( slaughter ). 

* EXPORTATIONS. 

Northern Rhodesia: I pig (breeding), 9 geldings, 69 donkeys, 
95 goats. 

Portiigiiese East Africa: 4S oxen (slaughter), 1 bull (breed- 
ing), 2 oxen (trek), 4 cows and calves (breeding). 

EXPORTATIONS-'-MISCELLANEOUS. 

In Cold Storage. 

Northern Rhodesia: Bacon 2,025 lbs., beef 9,096 lbs., ham 581 
lbs , sausage and polony 357 lbs., fats and dripping 953 lbs., brawn 
,30 ibs,, ciSal 207 lbs., pork 931 lbs. 

Union of Soo.tli Africa: Sausage casings 2,461 lbs,, ham 11,442 

'lbs., , offal 69 lbs. 

Belgian Congo: Bacon 2,277 lbs., beef 100,494 lbs., ham 449 
'IbS', fats and dripping 72 lbs., offal 17,963 ibs., veal 1,173 ibs., 

■' pork 6J)35 lbs., poultry 177 lbs. 

b 'Beehiiatiakrid Protectorate: Bacon 196 "ibs., beef 7,652 Ibs., 

■ liam 48 lbs. /sausage and polony 191 'ibs., fats and dripping 186 

.'■.Ibsi, brawn 32 lbs., offal 314 lbs. 

P. D. HUSTON, 

Chief Yeterinary Surgeon. 



LOCUST l!^YASION. 


153 


SOUTHERxN RHODESIA ' 

Locust Invasion, 1932-47. 


Monthly Report Ko. ITi : February, 1947. 


RedltOCilsI: Xomadacris septernfaiclatcf^ Serv. 

Xo reports of locusts in any stage of development within the 
Colony were leceived. 


J. K. CHORLEY, 

Chief Entomologist, 


Monthly Report Xo. 172: March, 1947. 

Red Locust: X omadaerU ^eptemfasckifn Serv. 

•Xo reports of locusts in any stage of development within the 
Colony were I'eeeivecl 


J. K. CHORLEY, 

Chief Entomologist, 
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TRACTOR & ENGINEERING 


FOR 


CATERPILLAR” 

TRACTORS 


KILLEFER 

IMPLEMENTS 



Earlh-mcviiig Machinery — S«b-s©ilers — Motor 
Graders — Culfiwafing Equipment — Harrows • — 
Bulldoxers — Scrapers, 

HYSTER 

LOGGING EQUIPMENT. 


ROME 

Ploughing Harrows. 


NORTH-WEST 

Mechanical Shovels. 


BRAHAM 

ROAD SURFACING EQUIPMENT. 


WE WELCOME ENQUIRIES AND Will DO OUR BEST 
TO ASSIST YOU IN EVERY POSSIBLE WAY. 


Registered Office and Sliowroom: 

KINGSWAY :: SALISBURY. 

P.O. Box 857. 7e!egrams: “ TRACTORS.” 



THE RHODESIA 

Agricultural Journal 

Vo!. XL!V. No. 3 ' May-June, 1947. 

Editorial 


Notes and Comments 


FLOWIE POTS FEOM BAUAITA PLANTS. 

When young banana leaf blades are held over a fire for a' few 
minutes they become toughened and are suitable for use as a' 
kind of wrapping paper. The petiole which is very fibrous, can 
be used for tying while wide strips m,ake excellent containers for 
such things as chillies, groundnuts and cotton. 

In the Botanic Gardens- at Entebbe ^^flo'wer pots^^ were made; 
from the leaf blades. Wooden posts, were sunk in the ground and 
the leaves wound round to. form the shape of the pot ; , natives 
made about a hundred of these a day. ..The pots may be made 
in any size and will contain a plant for six months or. more. The' 
plants are set out without removing from the pot. — (“G.ardeners^ 
Chronicle, March 29,. 194’7.) 

BE¥IEW OF ROTHAMSTED .EXPEEIMEl-TAL STATiOH, " ■ 
HAEFEMBEN, 

Eepori lor the War Years ' 10S04M5. ' .(Copies , at 5/».eacE 
obtainable from the ■ Secretary. ' Foreign postage extra.) 

This , comprehensive' report deals 'with the work carrmd' out 

the 'various departments during the;, war years.' "A' 'list ;of ■■ the'; 
available piibiications of this Station is included. This ' valuable 
publication should be in the .poBsession of 'all who 'are interested 
in .agricultural research. . ■" ■■■■ , , • 



156 


THE RHOBESIA AGEICULTURAL JOURNAL. 


Althougli mucli of tlie work at Rothamsted had to be curtailed 
during the war years the field work of the more important experi- 
ments, especially long term ones, was continued. Problems on 
soil work was "mostly connected with the food production cam- 
paign. A war time fertiliser policy, based on results of all 
recorded field experiments during the century in Britain, was 
formulated. Organic manures were studied. These included 
farmyard manure, sewage sludge, straw, etc. Results from 
stacked young bracken were excellent, but sewage sludge supplied 
little beyond nitrogen and phosphate. A new phosphate fertiliser 
—silico fertiliser — was developed and found to compare favourably 
with superphosphate for swedes and for re-seeding in wetter 
areas. Considerable work was done on trace elements so that 
it is now possible to recognise deficiencies of manganese, boron, 
magnesium and potassium and to distinguish them from each 
other , and from chlorosis due to virus and fungus diseases. 

A study of the daily recordings of the Rothamsted drain 
gauges from 1871 to 1940 and of continuous readings from 1925 
■have,' afforded valuable information about the rate of evaporation 
from bare soil. It has been shown .that there is a depression 
of crop yield due to weed competition, but that inter-raw cultiva- 
tion does' not reduce direct evaporation from the soil. 

Efforts are being made to improve the clover content of 
pastures' by inoculation with effective strain of nodule bacteria. 
It . was found that 2:4 dichlorphenoxy acetic acid is a successful 
' w^eed killer for use in cereal crops. A new direct method of 
counting bacte,rial cells and estimating the quantity of mycelium 
in the soil by direct microscopical examination has greatly 
.. ■ . facilitated the study of micro population of field soils. A new 
- method for determining the numbers of protozoa in the soil has 

■ ',' also been' found. 

- In Plant Pathology attention has been focussed on diseases 
'' '' of potatoes, s'Ugar beet and cereals. Much has been done on 
: ' viruses and fungi, and the work on the former has been facilitated 
'by the use of .an ultra-centrifuge and electron microscope. New 
. %rirases have been isolated and identified as crystalline nucleo 
'. '. p'roteins and their physical, chemical and serological properties 

■ tested. From these experiments .it is now possible to develop a 
rapid method of diagnosis for the commoner virus diseases. In 

„ connection with this .virus work much, has, been done on. the 
intricate relatmnsMp between 'viruses' ' and their vectors, while 
in the field, the spread of virus disease's in potato' and sugar beet 
wops 'has been carefully studied. 
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Ib connection with fungus diseases work has been carried out 
in particular on Cercosporella herpotrichoides on wheat and on 
Pliytophthora infe^tam on stored potatoes. Other fungi studied 
included Rhizoctonia solani^ V erticillium albo-atrum^ Opkioboim 
graminisj etc. 

In the Entomological Department the work came under three 
iiiaiii headings: (1) Causes of insect outbreaks, (2) Work on 
particular pests— not necessarily insects, e.g., slugs, wireworms 
and gall midges (3) Investigations on earthworms and their 
relation to soil formation and fertility. 

Climatic conditions at Rothamsted are such that temperature 
is the most important factor during the winter months and 
rainfall in the summer months for determining insect abundance. 

Plants w^hich natives use as fish poisons wmre examined to 
ascertain their value as insecticides, e.g., Denis, Lonchocarpus, 
and Tephrosia, wiiile considerable work w^as done on Pyrethrum. 
D.D.T. was found to control cabbage caterpillars and mustard 
beetles completely, but red spider and certain aphides remained' 
resistant. The effect of toxicity of D.D.T. on beneficial insects, 
e.g., bees, both by contact and as a stomach poison, was found 
to be less serious than was at first -supposed. Cucumbers , and 
vegetable marrows sprayed with D.D.T. suffered little damage. 

In the Statistical Department many valuable compilations were' 
made, including a summary of fertiliser trials and an investigation 
of the effect of changes in level of feeding of dairy cows on milk 
production. This latter investigation showmd that an over- 
stringent rationing resulting from shortage of foods might lead 
to a serious reduction in milk supply without any equivalent, 
saving in food. A start has been made on the study of agronomic 
and economic value of ley farming compared' with other farming 
systems. 

In the Botany Section work has-been continued on, the redac-' 
tion of the weed seed population of arable land by fallowing.' 
The routine fallowing of one section per year has been Justified, 
as it has been proved that the weed seed population has decreased ' 
during the 15 years that the system has been operate'd. , Poppy^' 
has decreased steadily. 

It is hoped to, publish at a later date the analytical and 
observational data from the botanical analyses of the herbage 'of 
Park Grass and High Field. This section of study had to-, be " 
curtailed during the war. ' 
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Tetram. 


Tetraclilorethylene emulsion (Tetram) for the treatment of 
Hookworm in cattle and sheep is again available and may be 
obtained from the Director of Veterinary Eesearchj P.O* Box 657^ 
Salisbury, at 30/- per gallon, cash with order. 

This remedy also kills wireworm, bankrupt worm, brown 
^ stomach worm, and tape-worm of sheep, and wirewmrm and 
bankrupt worm of cattle. ' 

One gallon- is sufficient to treat 600 adult sheep or 50 adult 
cattle once, but at least two treatments at intervals of 10-14 days 
are advised. 

Directions for diluting the Tetram with water and the dosages 
for cattle and sheep are supplied on request with the remedy. 
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Quarter Evil. 


By B. A, LAWEENCEj Director of Yeterinary Ee search, 

Southern Ehodesia. 


Synonyms. Black Quarter, Black Leg, Quarter III, Spons- 
siekte, Gangrenous Emphysema. 

Definitions. Quarter Evil is an acute, septicaemic, infectious, 
but not contagious, disease afecting chiefly young cattle, but also 
sometimes sheep, goats and swine, which is characterised by fever 
and the development of localised- spongy, creptitating 'swelling 
ill the large muscle groups and which in the vast majority of cases 
terminates fatally. 

Cause. Being an infectious disease, i.e., one caused by 
specific infective agent, Quarter Evil can only develop as a 
result of infection wdth its specific causal germ, a bacillus known 
as Clostridium chauvei. This bacillus is one of the gas-gangrene 
group and occurs throughout the world, no country being com- 
pletely free. In certain countries and in certain localities it is 
more prevalent than in others. 

Clostridium chauvei is a spore-forming organism. These 
spores or seeds are exti*emely resistant to heat, cold, desaication, 
putrefaction or disinfection, and can develop and multiply' as 
saprophytes in the soil, thus persisting in it almost indefinitely. 
They have been proved to survive in dry vleis for 18 years, and., 
are known to persist for at least 6 months in decomposing carcases.’ 
Where Quarter Evil has once occurred, therefore, its reappearance 
is' to be expected, and even where it has never been known to,,., 
occur the possible presence of the -organisms in- the- soil should' 
be anticipated. 

Animals. Susceptible. Quarter Evil, is most common in ,yoiing ' 
cattle between the ages of ■ 6 months and ,3 years, young -calves'' 
and adult cattle rarely be-coming infected... In this; age-group .fit 
is not uncommon for the best ' *^doers”, . ' the fattest ■' and' ■ 

thriftiest, to 'be. attacked, first, usually those 'betwee,n, 9 months, 
and 18-24 , months old. 

Sheep are 'also' susceptible, but.in :these animals the dis'e.ase 
usually results from, wound infection taking place during shearing, 
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docking, or castration. Goats, and even still more rarely pigs 
kave also been known to contract the disease. 

Method of Infection. Infection may be regarded as coming 
from the soil, some localities, even individual paddocks, being 
more dangerous than others. For infection to develop it is 
essential that the Quarter Evil germs gain entry into the body 
of a susceptible animal. This may occur through wounds or 
through eating and drinking. In the case of cattle the usual route 
of infection is “peros,’’ i.e., through ingestion of infected 
material, but many authorities maintain that even in such a case 
the organisms really only gain entry to the body via wounds or 
abrasions in the mouth or digestive tract. The shedding or 
eruption of teeth would appear to furnish ideal conditions for 
iniectioii by this route. In sheep the disease normally occurs as 
a result of wound infection. 

Symptoms. The disease may occur sporadically or as an 
outbreak. What usually happens is that an isolated single case 
occurs, or a few cases together, and that this is then rapidly 
succeeded b^v a number of cases in the form of an outbreak. 

The incubation period, i.e., the time that elapses between the 
germs entering the body and the appearance of symptoms, is 
usually 2 days, the limits recorded being 1-5 days. Owing to the 
rapid course of the disease, 24-48 hours, however, symptoms are 
rarely noted, the first intimation being that the animal is dead. 

The affected animal usually shows lameness or stiffness in 
one or both hind- or fore-legs. It is dull, lags away from the herd, 

' ceases to feed or chew the cud, looks generally depressed and 
sick and runs a high temperature which may drop to below 
normal shortly before death. On examination of the affected 
limb one notes swelling of the thick muscular part, e.g., thigh, 
ramp, loin, or shoulder which is hot, painful, and sounds hollow 
'when tapped with the finger and gives a crackling or crepitant 
sound when manipulated, due to the accumulation of gas under 
the skin and in the muscle. 

■ Later this swelling becomes increased in size, cold, and pain- 
less, the skin covering it often becoming parchment-like; some- 
'times the hair 'and superficial skin covering falls off in patches 
or can be rubbed off easily, and droplets of dark, watery, blood- 
stained .fiuid exude. During the progress of the disease, respira- 
tions become rapid and painful and symptoms of abdominal pain 
(colic)' may" occur. Death almost invariably follows within ' 24-28 
■' hours from the onset of symptoms, recoveries ■ being extremely 
mm. ' , ' ; 
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Post-mortem Chaiiges. As one would' expect owing to tlie 
rapid course of the disease, the post-mortem changes are far more 

commonly observed than the symptoms. Putrefaction of the 
carcase is not unduly rapid, though it is usual for the abdomen 
to become blowm-up fairly soon alter death. There are no 
strikingly characteristic changes in the general organs as distinct 
from the changes in the a^ected muscles. The blood is dark and 
clots normally. There is usually no enlargement of the spleen, 
but occasionally this organ is swollen and gassy. The lymph glands 
are slightly enlarged and congested, especially near the site of 
infection, and the body cavities (chest and abdomen) frequently 
contain blood-stained fluid. The carcase emits a sour as distinct 
from a putrid smell The characteristic and often the only 
recognisable lesions are those of the affected quarter, usually the 
thick muscular upper part of the hind-leg, the rump, the loin, 
the thick shoulder muscles or rarely the neck. Even before open- 
ing, the swelling is noticeable ; the skin is hard and parchment- 
like or moist and partially hairless and exuding droplets of blood- 
stained fluid. On handling this part one gets the crackling, gassy 
sound as described under symptoms. On cutting into this lesion 
one notes the presence under the skin of brown or dark red . gassy 
fluid. 

The affected flesh is dark red, sometimes black-streaked or 
almost black, spongy and full of gas bubbles, the muscle fibres 
in the centre of the lesion being dry and separated by gas-bubbles. 
From this cut surface exudes a- pronounced sour smell resembling 
rancid butter. 

BiagnoSis. Owing to the rapid course of the disease it is 
rarely diagnosed in the living animal, but where there is pro- 
nounced illness, combined with lameness and gassy swelling of one 
quarter in a young thrifty animal a tentative ' diagnosis of Quarter 
Evil can be made pending death and post-mortem confirmation. ■ 

■ On post-mortem examination, diagnosis is rarely difficult — the 
age and' type' of animal, coupled with quick death .and 'the 
presence in an otherwise comparatively no.rmal 'carcase ■ of, 'a, 
swollen, gassy, darkened large ■ muscle group w,hich is spongy'' and' 
rancid-smelling is typical. For purposes of ' confirmation 'it ' , is ■ 
essential that s,oiears should b'e made from the juice's , exprC'Ssed " 
from this aff ectC'd quarter — the 'Quarter Evil bacilli ■ '' cannot 
normally be detected in"" ordinary blood smears nor ' with, „ any 
degree of certainty in spleen smears.. Blood, and spleen 'smears, 
in addition should, however, be submitted for the , identification 
of other diseases. 



THE EHODESL\ AGRICULTURAL JQLWAL. ^ 

'■ ^ Confusion in diagnosing Quarter Evil is most likely to arise 
as a result of decomposition -but in a putrid carcase ^ although 
there maj* be pronounced gassy swellings these are not localised 
to' one particular large muscle group but are more generalised; 
also the smell is a putrid, not just a rancid one. If one, notes' 
lesions in both hind- and fore-quarters and other parts of the body 
then the condition is almost certainly not Quarter Evil 

Another condition sometimes confused with Quarter Evil is 
snake-bite — in this one may get the blood-stained fluid exuding 
from a swelling with darkening of the underlying muscles, but- 
gassiriess is absent, as is also the rancid smell. 

There is another bacterial disease, Malignant oedema, which 
behaves similarly to, and produces lesions very closely resembling 
those of Quarter Evil. The bacilli are also so closely allied ■ to 
Clostridium cliauvei that it is not possible to differentiate ' them 
even microscopically in smears, the only certain means of doing 
so being by growing them in bacteriological media. W.here there 
is reason to believe that cases that look like Quarter Evil are 
not in fact due to Quarter Evil, e.g., deaths in old cattle or in 
cattle that have been regularly vaccinated, a piece of the affected 
muscle should be cleanly cut out and sent to the laboratory, 
either in the fresh state preserved in equal parts of glycerine and 
water, or in a dry state in the form of ^%iltong.” 

Treatment. Almost every animal that contracts Quarter Evil 
dies, and there is no known treatment to stop the disease from 
riiiining its usual fatal course w'hen once it has developed,^ so 
much - so that when one hears of a case of Quarter Evil being 
^^cured’’ one imiii,ediately ' becomes very sceptical as to w-hether 
it was a case of this disease at all. 

Frewentlon. For Quarter Evil to occur two things are indis- 
pensible, viz,, susceptible animals and causal germs. Elimination 
of one or other of these factors wall prevent the development of 
' the disease. 

To eliminate the germs completely is utterly impracticable— 

' they are. very wide-spread in nature and very resistant in their 
' ■ spore ■ form to all influences. Nevertheless, some steps can be 
■ taken against the germs when they are concentrated in their 
■countless billions in the sick or dead animal. As far as the sick 
■.animal is concerned it should, in those rare cases where it is 
seen, be confined so that it does not go on distributing germs 
and , eoritamiaating the pastures. With regard to the carcase^ it 
.should be burnt or deeply buried, preferably in a coating of 'quick- 
.' lime, ^together wdth any dung or discharges near it. If not dealt 
■. .with in' this way there is grave danger of natives carting infected 
; meat about, or even' of jackals and vultures spreading infection. 

Apart from these steps, however, one can do nothing' against' 
the germs themselves, so the most important preventive measure 
is concerned with the susceptible ■ animal. ' " The way . to deal with 
this is to render it iion-susceptible, i.e., immune, and fortunately 
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this can be safely, easily, and cheaply efiected hj the use of 
preventive vaccines. 

Iiiiniunity conferred by vaccines of this type is riormally 
durable for a year, and _ as the most susceptible age of calves is 
from about 9 months to two years a single inoculation at the age 
of 9-12 months may be expected to suffice for life — in fact, it is 
primarily on these grounds that certain proprietary vaccines are 
claimed to confer life immunity as a. result of a single injection. 
While the adoption of such a policy of inoculation serves fairly 
well in practice in most cases, it cannot be regarded as providing 
a complete safeguard. 

The safe.st policy is to inoculate all cattle annually up to the 
age of 3 years, starting when they are 6-9 months old. If this 
policy is conscientiously practised deaths from Quarter Evil 
should never occur. 

In the event of an outbreak occurring, or on known badly 
infected farms, where the above system of annual vaccination has 
not been practised at all or only for a short time previously, it 
is advisable to inoculate stock of all -ages, including adult cattle 
and calves even younger than 6 months of age. With regard to 
these young calves, however, it must be realised that the very 
young do not develop a durable immunity and that they should 
therefore be re-inoculated within 6-9 months. The cost is small,' 
3d. per dose, the vaccine- cannot do any harm, and to save the 
life of possibly even only one beast in a herd through timely use 
of the vaccine fully justifies this recommendation, on purely 
economic grounds. 

As already mentioned, the vaccine is a preventive and ' it 
should be used as such, i.e., to prevent the disease occurring. 
Many people still believe in deferring inoculation in the hopes'" 
that they will not get the disease, and therefore wait until a case, 
usually several cases, develops before taking the necessary :pre-' 
cautions. Such an" attitude cannot be too strongly deprecated. 
In spite of repeatedly being advised to inoculate 'with. 
Quarter' Evil vaccine as a routine annual procedure, there will 
still be stock-owners wiio omit this simple precautionary measure,' 
and to these a special further plea is made not to neglect ' to 
establish diagnosis of the first ease. ■ They should not accept ■ the' 
herd-boy's opinion that a calf has died of snake-bite but' should 
personally - make , a post-mortem examination to cletermiiie as 
accurately as possible what caused ■ . the death. , If 'Quarter Evil 
were responsible, inoculation can' then be undertaken immediately, 
thus 'preventing further .unnecessary, deaths.' TMs"' first ' case, 
however, is likely ■ to be followed 'by' several more 'in -''.quick 
succession- and by o'fchers even up 'to a' fortnight .after "inoculation, 
a,s it takes 10-14 days for the vaccine to' e'stablish immunity. 

Quarter Evil vaccine is supplie'd ,'by ' the Yetermary ' Eese'arch 
Department at '3d. per dose, in', quantities of. 'lO-'do'ses: or .multiples 
„of ten, and is' available througho'ut the 'year. ' It is ' 'a *'*dead'*'*' 
vaccine and therefore ■ completely 'safe to use.' ' it is also ' simple 
to use, the, dose being'll c.c. 'as. an inie.ct.io'n 'under the skin.. 
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The Eastern Districts Senecio 
Problem. 

By H. WILD, Pb.D., D.IC. 


1. Summary. 

(a) latrodiiction : The importance of the problem. 

(b) The botanical identity of the plant, its identification 
and botanical description. 

(c) General description of the plant. 

(d) Phytogcography or geographical distribution of the 
plant with map. 

(e) Factors affecting the density of infestations, e.g., veld 
fires, overgrazing, grass cover, etc. 

(I) Description of experiments on chemical methods of 
control. 

(g) Conclusions : An estimate of the value of possible 
cultural control methods. 

(li) Bibliography. 

JI. Introduction. 

In August, 1945, the writer was asked to investigate from a 
Botanical point of view a Senecio which is very frequent through- 
out the Eastern Districts, and which for several years has been 
strongly suspected of poisoning cattle. The view that Senecio 
poisoning in the Eastern Districts is of importance to cattle 
farmers has been strongly stressed by H. K. Hesketh (1), the 
District Yeterinary Surgeon in Umtali, and the need for 
lesearch into the problem, discussed by one of the farmers 
intimately concerned, I. Wilson (5). The incidence of poisoning, 
however, ' in the field is a very difficult matter to assess 
owing to the fact that deaths from Senecio poisoning may 
be; masked by other diseases, and also by poverty in the 
cattle , concerned, as the most likely period for them to be 
affected is in the spring, w’hen the veld is at its poorest 
and the young Senecio plants are just beginning to appear, a,!id 
the cattle are in their poorest condition in any case. In addition, 
only rarely is the Senecio seen to be grazed, the cattle normally 
having a natural antipathy to ' the plant. Senecio poisoning in 
the Union of South Africa, however, is well known, and a great 
deal has been done on the problem by Steyn (2) and (3) and liis 
eo-workers at the Onderstepoort Laboratories, in the Transvaal.. 
These workers, however, found that toxicity varied with , the 
■particular Senecio 'Species concerned; some species in fact being 
quite harmless. It was therefore of the greatest importance ‘that 
an accurate botanical identification be given of the Rhodesian 
plant, in order to correlate it if possible with the work already 
done in the Union.. Having satisfactorily identified the, plant, and 
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•so assisted in deciding on its importance from a toxic point of . 
view it was hoped that the botanical section would also be able 
to advise in the best method of its eradication. 

III. The Botanical Identity of the Plant, 

Unfortunately, the identification of the plant was particularly 
difficult, as it belonged to a group of Se?iecios always known 
collectively in the past as Senecio latifolim D.C, and as such 
had always been identified. This composite group, however, has 
now been split by botanists in the Union, into a number of species 
closely related botanicaily but showdng distinct differences. 
Accompan^ung these botanical differences there are also 
differences in toxicity, and so it became essential to discover in 
what species of the Lai if alius'' group the plant should be placed. 
In February, 1944, therefore, specimens of the plant (G.H. 9433 
and 9420) were sent to the National Herbarium, Pretoria, for" 
their asistance in naming them, but owing to the fact that the, 
division of the group %vas still uncertain, only the general identifi- 
cation , species allied to S. latifolius was given. By 

January, 1947, a much wider range of gatherings of the Eastern 
Districts Senecio^ and related forms had been got together, and 
the ■ opportunity of a visit to the National Herbarium, Pretoria, 
■was taken by the wniter, to compare our material with that in 
their herbarium. It then became evident that these specimens — 
G.H. Nos. 13568 from the Vumba, 13469 from Melsetter, 13450 
from Melsetter, 13207 from Umtali, and 8612 from Inyanga, all 
agreed with specimens in the National Herbarium, ■■ Pretoria, 
named Senecio sceleratus Schweikerdt,* one of the ' new species 
belonging to the ''Hatifolius group, .and this identifieatian has 
since been checked and confirmed by Miss Hies, of the National 
Herbarium. 

^BOTANICAL DESCRIPTION. 

Senecio SceleTatus Schweickerdt sp. Nov. related 'to &. glaberrimas' D.C. 
but differs in that there are more leaves, the upper leaves are larger, 
the leaf margins are dentate and the nerves prominently anastomose. 
Senecio Sceleratus Sch-weick sp. Nov. with many leaves, the upper largest, 
margins striate, straight or undulating, generally simple "with an apical 
widely spreading, many-headed coiwmb. 

Inter7wdes 2-7 cms, long. 

Leaves 8-10 cauline, a,bout 10 cm. long and 3 cm. wide, coriaceous^ 
elliptical or lanceolate, apex acute,' margins small-toofched, .veins 
ascending, iiitermedite veins prominently anastomosing. Lower' leaveS' 
petiolate and deciduous, bases only slightly aiiriculate. Upper leaves 
about 1.5 cms. long and 0.5 cms. wide, gradually becoming smaller a.nd 
sessile upwards, bases auriculate and somewhat ' decurrent and, .cordate-', 
amplexica'ui. . ' 

Bracts about 2-3 mm. long, lanceolate. 

Corymb fastigiate, many-headed and .widely spaced. 

Peduncles about 2.5 cm, long -with scales below. 

Oapiiuia sparingly calycelled, ' campanulate. Involucral bracts '8-9 equal 
or sub-equal, linear or oblong, ... obtuse or sub-acute, margins, -widely , or 
narrowly membranaceous, 'ciliate in 'the upper third. 

Ligvlat& ' Flowers 4-5, yellow, always , 4-nerved, lower lip .protruding' 
and paved with minute hairs, style- branches glabrous, achenes' striate 
and glabrous. . , „ ' ' ' 

" Disc Flomcrs 12-17, yellow, .lower . part ' of, tube cylindrical,, upper, part 
dikied, branches of the -style peniciiiate at the apex, achenes striate 
and glabrous. 

Pappus of' copious white bristles. 
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General Descriptioa oi tlie Plant.. Senecio Sceleratus in the 
Eastern Districts is a strongly-growing jierennialy usually appear- 
ing as clusters of ■ unbranche'd shoots arising from a dense mass 
of roots beneath the ground surface. The roots are usually about 
I iocti in diameter, and form a solid mass about 9 inches in, 
diameter. The upright stems are somewhat woolly at the base, 
about ground level, and carry smooth, rather tough stem leaves. 
The young shoots usually appear in early spring about ilugust, and 
in a month or so attain a height of about 2 feet, and carry many 
heads of Email, yellow flowers, which on maturing soon produce 
masses of typical composite achenes or seeds, each winclborne by 
means of a pappus or crown of white hairs (cf. photograph). 

This ideritification is of considerable importance, as Steyn (4) 
in *^Tlie Toxicology of Plants in South Africa^’ states that:— 
^KSen.edo Sceleratus is by far the most toxic species of Senecio 
eneoiintered in South Africa.” 

IT. PhjtO'geograpliy or G-eographical Distribution of the Plant, 

In Rhodesia it appears to be restricted to altitudes of about 
4,000 feet and over in the Eastern Districts, follovdiig a long belt 
from as far north as Inyanga down to Melsetter, the following 
being the specimens listed in the Government Herbarium, 
Salisbury ; — 

Inyanga district, 5,000 feet J. C. Hopkins in G.H. Ho. 8612 

Umtali district, 5,000 feet P. A. Cremer in G.H. No. 13207 

' „ ,, Yumba, 5,000 feet H. Wild in G.H, No. 13568 

Melsetter district, 5,000 feet J. C. Hopkins in G.H. No. 13450 
5 , ,, 5,000 feet J. G. Hopkins in G.H. No. 13469 

■ Stapleford 5,000 feet H. B. Gilliland No. 447 

,, 5,000 feet H. B. Gilliland No. 396 

Passing south with a gap in the valleys of the Limpopo and 

Sabi it' next occurs in the Northern Transvaal at the higher 
'.altit'udes, the following being a list of specimens supplied by the 
.National Herbariiini, Pretoria, of specimens in their possession : — 


Lydenburg District. 

Lydenburg Towm: Burtt-Davy 416 

Alt. 5,0(X) feet ,, ,, ... 7261 

Pietersburg District. 

Alt 2,375 feet. Tzaneen: Phillips 3265 

: Pole 'Evans ' H.' 15820 

Boschko|;>ie': 'Govt. Yet. "Off. O.P. 16200', 'B 
■ Haenertsburg: ' v, . '.:834l' 

Pietersburg,:. ' ' ■ ,, 6252 
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Ait 3,506 feet. Tzaneen, Malopene, Lam k Meeuse 5030 
Tlie Downs ; Lance 26450 

Alt. 5,000 feet. Mountain Hav^'e; Cunlifie — 

Ait. 5,058 feet. Duiwelsldoof : Galpin 11407 

Haenertsburg : Pole Evans 1772 

(See map), 

Tlie area of distribution is a very compact one, being inter- 
rupted only by tlie low-lying Sabi and Limpopo valleys and tlie 
localities in the Nortliern Transvaal, besides being geograpkically 
contig:uous with those in Rhodesia, show a marked similarity in, 
altitude and typje of country. 

In the reiiiamder of Rhodesia, particularly the Salisbury area, 
Sefiecio of the Latifolius group are also frequent, some of these, 
e.g., G.H. Ko. 13586, 16161 and 13623 from Salisbury, G.Ii. hTo. 8511 
and Rattray 30S from Marandellas, G.H. No. 8282 from Bulawayo, 
are Senecio sp. near Senecio retrof\ms D.C.^ another poisonous 
species occurring in the Union ; but even if this plant is poisonous 
it is not such a dominant feature of the veld as Senecio sceleratm 
in the Eastern Districts and it is unlikely to be so important as 
toxic plant. In addition, a third plant, H. Wild in G.H. No. 
13622 found in, or near, vleis in the Salisbury area closely simulates' 
Senecio sceleratus and is probably a new species ; it is, however, 
too infrequent to be of importance as a danger to cattle. ■ 

Y. Factors ASecting the Density of Senecio sceleratns 
Infestations. 

Senecio sceJeratios is iiormally found in open grassland at 
heights above 4,000 feet as previously stated, unlike the Senecio 

nr. reirorsus D.C., most frequent in the Salisbury area, wMch 
is more typically found in open ‘'Msasa-’' (Brachystegia Randii 
BakT.) savannah- As, however, a number of largely man-made 
ecological factors such ' as burning the ' veld, grazing, etc., ' are 
considered by many of the farmers, and others concerned, to 
influence the density of the plant, a number of observations have 
been made in the last two years to find whether such- is the case,., 
as this might give a lead to possible methods of control of the' pest. 
This work was handicapped by the infrequency and, the" brief 
nature of visits to affected districts, owing to, the 'pressure" of 
other , work, but siiiBcient evidence has been, collected to indicate 
future methods of approach ..to the problem, ' - 

(a) 'The Effect of '¥eld, -Fires. ,It has olte,n been, observed 
that infestations of the Setiedo appear to be denser .and' more 
vigorous following burning of the veld, and in order-to test the'" 
evidence for' this belief, in .August, 19'45_ tra'nseci counts ' 'were 
made across the edge of burnt area.s,.i-e., a line, was 'Strung" on 
the ground so .as to lie partly in a burnt area 'and partly in^an,', 
mnburnt' po.rtio,n of veld lying , alongside, and then the number ' of ' 
plants ' counted at 1' yard intervals in both 'burnt , and unbiirnt 
.areas.. In all cases hhere was. a greater number of .shoots in;' the 
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burat area, although they were only rarely completely absent ixi 
the unburnt parts, and in addition the height of plants in the 
unburnt area was in general greater. (See fig. 1.) 

A likely reason for this increase is that in unburnt veld the 
Semcio is in competition for light with the surrounding grasses, 
but that when burnt off the Sefiecio^ because of its extraordinarily 
large root-system filled vdth reserve food-material is enabled to 
get a start ova? the grasses, and send up young shoots and leaves 
which in turn manufacture more food reserves, which pass down 
into the root once more. With successive burns the process is 
repeated: and each time the Senecio takes a stronger hold on 
the velcL 

(b) The Effect of the Physical Bisturbanc© o! the ¥eld. It 
frequently occurs that along roadsides during the process of 
levelling, soil is thrown from the roadway into ridges parallel 
with the road, ditches are also dug to prevent flooding, and when 
this occurs in Senecio areas, it can often be noticed that the 
occurrence of the plant greatly increases on the disturbed soil. 
Diagramatic representation of counts showing this effect can be 
seen in fig. 2. Similarly, if firebreaks are made by removing 
surface vegetation rather than by burning, the same effect can 
be seen. In other words, disturbance of the soil or removal of 
surface vegetation is another means by v^hich the number of 
Senecio plants is increased. A possible explanation is that 
breaking up the root-systems stimulates the production of new 
shoots, as occurs witli a number of perennials of this type. In 
addition, of course, other surface vegetation is absent for a time 
in these cases and the result of lack of competition as is produced 
by burning will also encourage the Senecio. 

(c) The Effect of Competition from (trasses. In the Eastern 
Bistricts many farmers of recent years have made a practice of 
planting' introduced grasses which have proved to be higher 
yielding than the indigenous grasses of the area. The most 
frequently seen examples are Kihuyii {PefinisePum clandeMmiim 
Crow) and Paspalum {Pasiialum notatum Flugge)^ Both these 
grasses produce a good sward under favourable conditions, and 

' SO offer strong competition to other constituents of the veld. A 
number of transects were made in paddocks where these grasses 
'were established over part of the area, but then passed into a 
swrard of indigenous grasses (see fig. 3). The results were most 
marked. EiJmyu 'was invariably successful, in a good stand, of 
crowding out all Senecio plants. Paspalum wms only partially 
successful, but in general carried far fewer Senecio plants than 
the smToiinding sward of indigenous grasses, ' which in the 
examples shown in the diagrams, was principally composed of 
■' SporobfjlitB pyramddalis Bemiv. 

All the paddocks investigated were ' on fairly , steep slopes 
and, in 'each case th^ Senecio increased towa,rds the foot of the 
slopes, but this was .probably due to . the fact that the planted 
grasses seemed to establish^ themselves 'most readily at the top 
'....of the slopes.' 
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That the indigenous grasses themselves ofier differential com-, 
petition to the Senecio was observed in company with Mr. J. M. 
Rattray^ of Grasslands Experimental Station, Marandellas, at 
Inyanga in October, 1946. The grass communities on most of the 
slopes at about 6,500 feet having a northerly aspect are largely 
Hyparrhenia &pp., Themeda triandra Forsk and Ehyncelytruni 
repens (Wild. ) C. E. Hubbard. These usually carry quite ' very 
heavy infestations, but the southerly slopes of Mt. Inyangani, on 
the contrary, cany almost pure stands of a Tristackya sp. which 
was not identified at the time as it was not in lower. Here 
Fenecio together with most of the geophytes common in the 
Inyanga district w^ere entirely absent, whilst along the roadside 
where Tristackya was absent and the veld disturbed, Senecio was 
abundant. 

(d) The ESect of Grazing and Trampling. The grazing and 
trampling of the veld is also an important/ factor in the balance 
of grasses and accompanying vegetation, and it is common 
knowledge that over-grazing will weaken the grasses and after- 
w^ards encourage other useless or harmful plants at the expense 
of the grass cover. Under-grazing, however, may have much the 
same result, and observations were made on this factor, in con- 
nection with the density of Senecio. 

An interesting example is that illustrated in fig. 4, which is 
of a transect taken across an area at the centre of which was a 
salt lick at Penhalonga. The area immediately surrounding the 
lick was devoid of ail vegetation, but around this w^as an area 
which was still able to maintain a close sward of grass which 
carried no Senecio. Further away still, both Senecio and grasses 
w^ere present. The grass in other words, was able to stand up to 
more intensive trampling and grazing than the Senecio. 

Another example of much the same kind of thing is shown 
in fig. 5, which is on the Yumba. It is a sketch diagram of a 
steeply-sloping hillside terraced by cattle walking back and 
forwards along it wdiilst grazing. The hillside carried a fairly 
heavy infestation of Senecio^ but it will be seen that it was com- 
pletely absent from the more or less level cattle-tracks, and 
frequent in the slopes between. The grasses, however, w^ere at 
their best on the trampled and grazed tracks, the slopes in places 
were quite bare of grasses, and showed traces of incipient erosion. 

YI. Experiments on Chemical . Methods of Control, 

(a) Selective Weed-Mllers. Since the Senecio is a strongly-' 
growing perennial, it seemed unlikely that any selective weed- 
killer would provide any effective control. ■ This was shown, by an 
experiment carried out' at Penhalonga on 4th September, '1:945. 
The following selective 'weed-killers, together with the addition 
in each case of a casein spreader to enable the sprays to stick 
to the rather glaucous leaves, were tried*.’ — 

(1) 4% copper 'sulphate. ■ 

{2) ' 8%' copper' sulphate. 

(3) 2%di-nitro-ortho-cresol paste' as supplied hommercially. 

(4) 1% di-nitro-ortho-cresol paste as supplied 'Commercially. 
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(5) A zinc waste wash from a nearby gold mine, with approx, 
6% zinc sulphate and 2% sulphuric acid. 

The experiment was laid out as a randomised block experi- 
ment with controls, and as wms anticipated, none of the treatments 
achieved even a complete kill of the aerial parts of the plants. 

(b) Noii-Seiective Weed-killers. On Stli December, 194.5, a 
randomised block experiment consisting of 20 phots, each 1/ 100th 
of an acre a.iid containing about 200 Benecio shoots were laid out, 
and, the following treatments applied: — 

(1) Sodium chlorate. 

(2) Borax. 

(3) Sodium chloride (cattle salt). 

(4) Control. 

In each case the weed-killers were applied in chrystallme form 
by pulling up the shoots of Senecio and placing a pinch of the 
substance on each stem base thus exposed. This method was 
used as the simplest that could be devised for such a small experi- 
ment. Approximately one year later, i.e., on 2nd November, 
194-6, the experiment was examined, and although a complete kill 
had not been obtained with any treatment, the sodium chlorate 
had reduced the number of visible shoots to about 25%. The 
borax and cattle salt had also brought about a i*eductioii in stand, 
but not sufficient to be of real value. 

VII. Conclusions.. 

The critical identification of the Eastern Districts Senecio as 
Smecio sceleratiis Schweickerdt is of considerable importance, as 
this species is considered as the most toxic species by workers 
in the Union. No adequate feeding trials have been carried out 
as yet, with this species, under Rhodesian conditions, and unt,rl 
this is done it cannot be proved that it is definitely toxic, and 
even if it is, as seems very likely, it vstill remains to estimate its 
importance as a cause of deaths in cattle. The plant is only very 
rarely seen to be grazed by cattle, and only under conditions of 
poverty in spring, wffien the grasses are very ])oor are they likely 
to do so.' 

The plant is so widespread, howmver, and such a dominating 
feature of the veld that mrcloubtedly the veld and grasses generally 
would be much improved by its removal. 

Of various weed-killers tried against the plant, sodium 
chlorate appears to be the only one of any value. KSodium 
arsenite wmuld almosu certainly work equally well, and perhaps 
better, but the danger of having quantities of it in the veld 
invalidates its use, and it wms not thought wmrtli wffiile to test 
it experimentally. In addition, the tediousness of applying any 
non-selective weed-killer as a spot treatment over any large area, 
together with the considerable cost that would be involved, 
indicates that the method would not be worth while, except 
perhaps in small paddocks where, for instance, valuable horses 
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(which are particularly susceptible to Senecio poisoning) might 
be kept. Broadcasting sodium chlorate ..over infested veld would 
be simpler to carry out, but it is out of the question because of 
the mucli greater quantities necessary, and the fact that this 
would kill, for a considerable time, the grasses , also. 

The only control measures that remain are cultural methods 
i.nvolving the development of some suitable system of veld 
management. This involves long-term research not within the 
province of this department, but it is hoped that the observations 
on the factors controlling the distribution of the plant wall assist 
in suggesting lines of approach to future workers on the problem,. 
For instance, control of veld burning would probably slowly 
reduce the level of infestation, although complete cessation of 
burning wmiild probably do more harm than good for other 
reasons, such as the effect on the tick population, and in the 
consequent deterioration of the grasses. 

It is unlikely that merely resting the veld ’would be the 
complete answer, as it has been shown that a certain level of 
grazing and trampling assists in keeping down the number of 
plants to some extent. 

The most satisfactory method wmuld seem to be the planting 
of larger areas of such grasses as Kihwya, but there the difficulty 
is that such grasses are not capable of growing vigorously every- 
where in the veld, and require rather specialised conditions for 
good growth. 

Einaiiy, as with all perennials of this type the frequent 
removal of the aerial parts of the plant reduces the stored food- 
materials in the roots, and this would undoubtedly slowdy reduce 
the level of infestation, as the plant largely reproduces itself 
vegetatively by sending up clusters of shoots from the under- 
ground root system. The plant produces large masses of seed, 
but of these only a very small proportion are viable, as has been 
shown in the tests carried out by the wuiter. Consequently, 
frequent mowing, say, two or three times during the growing 
season, would be well wwth while. 
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The Moult. 


By H. G. WHEELDON, Poultry Officer. 


The normal season for poultry to moult— fowls, turkeys and 
waterfowl — is during the late summer or beginning of autumn. 
This seasonal moulting is the natural process by which all birds 
renew their tattered plumage. 

It is during that period that the majority of moulting birds 
cease to produce eggs. The termination of the laying season 
coincides with the moulting season before the winter sets in, 
approximately twelve to fifteen months from the commencement 
of laying as pullets. Whilst the annual seasonal replacement of 
plumage during the life of individual birds must be expected, 
every poultryman endeavours by careful management and hatching 
and rearing at the most suitable time of the year, to avoid what 
is termed the ^ ^pullet moult. The pullet moult, if it coincides 
with the seasonal moulting period of the mature flock, seriously 
affects the financial returns and must be avoided if possible. The 
aim should be the replacement of the laying flock of mature stock 
during their moult by raising a flock of pullets to maintain con- 
tinuity ill egg production without a break. This is effected to 
the best advantage by endeavouriig to overlap the production 
from the pullet flock coming into lay with the natural cessation 
in production of the adult flock. The extent to which this may 
be accomplished determines to a great extent the profitable results 
in commercial egg production. 

A high production ivhen prices are high is partly a breeding 
problem, but it- must be emphasised that the time of hatching, 
method of rearing the pullets, and the general management of 
" the laying flocks during summer and autmn,' all contribute to the 
production of eggs when eggs are scarce. Good results are 
centred mainly on the maintenance of a satisfactory egg pro- 
duction from the pullet flock as the pullets of the -successive 
; hatches reach productive maturity, and to a less extent upon the 
adult birds as their production normally decreases. 

■ Early and Lale Moulters. By observing any given laying flock 
of adult hens towards the end of the laying season, about Decem- 
ber, a wide variation in the pimgress of the moult by individual 
'birds can- often be detected. It will be noticed that some birds 
■ have shrivelled combs, they are moulting' and have stopped laying ; 
'.'-others have ' almost completed the- moult, recog'nised by the 



THE MOULT. 


173 


number of clean new feathers, and also in the case of yellow- 
shaiiked varieties, by their bright yellow shanks. These are the 
t-arly moulters, termed ^^moulting culls/^ renowned for their short 
laying cycle and a long out-of-production period, many of which 
may be recognised as early as the months of October or November, 
and should be eliminated from the dock. The duration of the 
moulting period can be shortened, and the average production 
of the laying flock Avell maintained, by the elimination, as 
suggested, of these culls at that time. Further observation of 
the flock a few weeks later Avill reveal birds with a mixture of 
iiev/ and old feathers ; they are moulting iiormaliy section by 
section, but still laying ; and with, others there will be little if any 
evidence of moulting. These are said to be the gradual and late 
moulters respectively, and it is not unusual during late autumn 
to find in weli-managed flocks a number of these birds almost 
bare, losing all their feathers in quick succession. The best pro- 
ducers start moulting before their egg production ceases. The 
gradual and late moulters remain in production until late autumn ; 
they have laid heavily for twelve months and more, when they 
renew their feathers quickly after a short break in production. 
The best producers frequently cast nearly all their leathers at 
once in the last stages of .the moult, late in the season. The new 
feathers require about six weeks to grow, when almost imme- 
diately the hens are ready to recommence profitable production 
for another season. The early moulters in the adult laying flock 
should be culled out early, before the month of Januaiy or the 
normal moulting season begins. 

The early moulters or low producers actually take much 
longer to complete their moult, they are longer out of production 
and slower in coming into production again. They have been 
known to remain out of production for several months, their 
retention is not economical. Observations on recording individual 
birds have failed to prove that the early moulters are as satis- 
factory producers as the late moulters. Full-grown birds which 
moult' before the normal season, unless they have had a setback, 
are generally poor egg producers. They represent as rule a 
small percentage of the flock, including broodies and ailing ' bird's, 
and should be culled out. 

. The condition of the plumage during summer ancl autiiiiui is; 
an indication wuhether individual birds are, persistent la,.yers''Or 
not. Hens which lay regularly usually retain their old ragged, 
plumage longest.' They -are also hardy birds with a sound .consti- 
tution, and generally profitable 'for another year’s ^ production'. '' 
Normally as the old feathers ''are cast new plumage grows, to ^ take' 
their place. 

The Progress ,ol tlie • Moult. The order in wLich the moult 
progresses is iirst ' from the head' and neck, then the body ' and, 
back, followed by the primary .'tail and wung' . feathers last. The 
^■toeck” or “partial” moult may be noticed on occasion at any^ 
season" of the year, even in good egg producers, it is, enforced 
'upon them often by some adverse variation in. the diet or environ- 
ment, and in . this condition' their egg prodiictio'B is normally .fairly , 
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well maintained. But if tMs moulting extends to tlie body sections 
the primary wing feathers are likely to be cast and may result 
ill a complete moult. This stage is seldom reached out of season 
in the case of adult stock unless the hens for some reason have 
had a serious interruption in their egg production, forcing them 
out of production. In other words, the cessation of laying is 
likely to bring on a complete moult. 

The pullet iiock, on the other hand, is far more sensitive and 
susceptible to a complete moult, but only during the first three 
OF four months after coming into production. This may be said 
to be a critical period for the pullet flock, during which time 
careful observation and management are necessary. They have, 
in effect, reached productive maturity ad that stage and they 
have still to* mature physically. An endeavour must he made to 
maintain their plump condition as pullets as they fill out, increase 
in weight, and reach full maturity. Over-production must be 
avoided at this period, as it is detrimental and may result in. a 
premature moult owdng to loss of condition. It is during this 
period that pullets require careful management and feeding ; 
above all, avoid a forcing diet or frightening and upsetting them 
temperamentally. Their production should be in the vicinity of 
50 per cent., and the grain feed supplied on a liberal basis in 
addition to some mash until they are fully matured. Only then 
is a full standard lajdng mash recommended. 

Fowls seldom lay when the majority of the new feathers are 
growing, but exceptional individual birds vdth good vitality are 
occasionally found to continue egg production during the whole 
of their moult. Generally speaking, when adult fowls are kept 
in full lay moulting is delayed to some extent beyond the normal 
season. It is obvious, therefore, that the later a hen commences 
to moult in the autumn when her production ceases, the longer 
will be her laying season, and hence the greater her egg yield. 

The date of hatching does not denote the actual time for 
.moulting. One cannot be guided by any hard and fast rul(3S, 
but ' there are certain factors which are known to influence the 
susceptibility to moulting, especially with the pullets, ^vhich must 
be avoided. The management and environment, x>lay a very 
important part in the maintenance of the production of any given 
flock during the moulting season. The first ■ half of the poultry 
year, commencing from January, is the most remunerative period 
for commercial eggs, and sound management during that period, 
of both the adult and pullet flocks means a full egg-basket when 
prices, count. 

Duration of the Moult. The question as to how long fowls 
.take to moult and recommence laying depends largely upon the 
period at which moulting occurs, the age of, and treatment given 
■ to,, the birds during this trying xoeriod. In the case of indmdual 
birds., moulting may cover a, period' of six weeks only from the 
bime. egg production ceases, for example, the late moulters, or 
; it might extend over four or five months, in the. case of early 
conipJetely to grow the new feathers, ' The average 
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egg production of a moulting flock might not be seriously affected 
for morehhan two months, especially when the early moulters have 
been culled out. Moulting will be noticed to extend over a longer 
period in uncalled flocks, which can be detected by feathers lying 
about on the floor of the houses and runs and on exaininatioii 
of the growth of new feathers of individual birds. Evidence of a 
low average egg production over an extended period is another 
indication. 

The old stud stock as a rule take longer than young birds to 
grow their new feathers; they often require assistance to hasten 
them through to the productive stage, and they should be housed 
apart from the younger stock for closer observation and treat- 
ment. The old stock, as with the young stock, selected for the 
next breeding season must have moulted and production have 
recommenced in time for the breeding season. Also the yearling 
birds which have been retained in the laying flock for another 
season should be given attention to get them back into production 
without undue delay. They would be profitable egg producers 
for a further season if managed properly and assisted through 
the moult in time. 

Management of the Flock during the Moult. We are now 
dealing wdth our valuable adult breeding stock and the profitable 
producers composed of the commercial laying flock after culling 
the poor producers. The w^hole of the pullet flock reared the 
previous season will have reached laying maturity and will have 
been transferred to their pei-manent laying quarters as they come 
into production. The annual routine is to have them all settled 
in their permanent laying quarters as they reach the productive 
age by the end of March. It is necessary to maintain a satis- 
factory egg yield from them. Any surplus pullets, particularly 
those which have failed to reach maturity within a reasonable 
time, the unhealthy and weak birds, should be disjjosed of rather 
than retained, to avoid overcrowding the laying houses. The 
breeding flock, on the other hand, should be given special treat- 
ment from the month of January or February each year with a 
view to forcing a moult in preparing them for the breeding season. 
This applies to the old breeding stock as well as the young 
selected breeders after their recording period which by now has 
terminated. The aim should be to treat them as potential breeders. 
They have been productive for a year, and ' restricting their egg 
production %vould enforce a moult. This is desirable as they 
require a rest from producing eggs, their condition and vigour 
necessarily must be restored and they should be assisted quickly 
to grow their plumage before the commencement of the incuba- 
tion season. The best results in hatchability, and strong healthy 
chicks, can only be expected from stud stock which is in lit 
breeding condition. 

Apart Lrom sacrificing the egg yield of the breeding stock for 
commercial purposes at a time when egg prices are high, poultry- 
men may find it advantageous to forego to some extent the pro-: 
duction of a proportion of the adult laying flock as well. 
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The commercial laying flock is generally composed of: (1) the 
pullet flock p (2) yearling hens which .are completing their first 
year's ijroduction; from these the breeding birds ha¥e been 
selected. On some farms the practice is to retain a flock of 
second-season hens for a third year, and on other farms the flock 
is ' composed entirely of pullets, in which case the coniinercial 
flock is renewed annually by pullets. 

' It is questionable whether third season birds are an economical 
proposition, but there are advantages in retaining the best of the 
yearling flock for another season’s egg production. Their average 
production should be almost equal to, if not as great as, that of 
the pullet fxock. When older birds than pullets are retained for 
another season the proportion should be : pullets 60 per cent, and 
yearling birds 40 per cent, of the normal housing capacity of the 
commercial flock. 

It might be questioned whether forcing a moult on the 
yearling commerciai flock is a good practice. The alternative is 
to allo w this flock to exhaust itself in egg production as the moult 
takes a natural course. These birds have laid heavily for twelve 
months or more and they are capable of profitable egg production 
for a further reasonable period at a time when egg prices .are 
high until the moult normally becomes well established. On the 
other hand they are . to , be retained for another season's egg 
production, and the pullet flock should be, by the month of 
- April, in fuil* production- The ■decision mainly rests on whether 
the finances of the farm can withstand, at a time w-hen egg prices 
are. high, sacrificing approximately 40 per cent, of the production 
■ of the laying flock. 

It is suggested that the advantages outweigh the disadvan- 
tages in systematically forcing the yearling flock to moult in 
A.pril, but towards the termination of their second laying season 
' they should receive special treatment to stimulate the maximum 
production with a view to disposal of this entire flock when the 
nioiiit is well established. A similar practice is recommended in 
'the case of the yearling flock 'when the commercial flock on farms 
::is composed entirely of pullets. An increase in the amount of meat 
'.meal- by 5 to ,10 per cent, from December is recommended to 
f'o'btain the greatest production of eggs 'when egg prices are high. 
;It' means additional profit until the moult becomes established 
,, late in , autumn, and as their production becomes unprofitable the 
flock is disposed of as culls. The second-season birds and ' the 
pullet flock mainly contribute- to the egg basket during the time 
--- the ■ yearling flock is moulting. The yearling stock which has laid 
heavily, for twelve months should be moulted by June when they 
would' be expected after this rest for two months to produce eggs 
profitably. ■ for another ' season. The yearling flock, therefo,.re, 
should be encouraged to .moult in April. A systematic clean cut 
in their production annually by forcing a, moult on them is 
desirable if -the average .production' of a commercial flock is to 
be maintained satisfactorily for the rest of .the year; this is 
preferable, to ' allowing the moult to take its ■ course as arranged 
in the ' case, -.of the' second-season, stock which is to be -culled. -It 
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is a profitable practice as a rule. Simply reduce the protein 
content of the ration ; when in two or three weeks there is a 
marked decline in production the flock should be fed a good laying 
ration. 

Obviously this moulting flock will be at a disadvantage an 
regard to the profit and loss account for a time, and although 
they have been profitable producers during the previous twelve 
to fifteen months as pullets, they are required to repay the cost 
of food consumed during their moult. It is important not only 
that profitable birds should be retained for the following season 
but it must be realised that their second productive season 
coincides with the period when egg prices are receding. The 
profit over cost of food will not be as great then as when they com- 
menced laying as pullets and the market price for eggs* was at 
that period ascending. A debt redemption is necessary before 
the farmer can realise a profit from these birds and the sooner 
th6?.y are moulted and recommence laying about June the sooner 
will this cost be covered, the longer also will be the productive 
period before the flock is again due to moult nine months later 
and finally culled at the termination of their second laying season. 
When the production of the yearling flock recedes to approxi- 
mately 40 per cent, about April in well-managed flocks, cull out 
the balance of any inferior surplus stock and systematically 
encourage the flock to moult wdth a view to egg production two 
months later. The profitable period of these birds will be other- 
wise shortened accordingly. As pullets their production period 
extends approximately from January or February to the following 
year in March. 

The ration for these birds after their first and subsequent 
seasonal moulting periods must be sufficiently stimulating for 
satisfactory egg production. A standard laying mash is necessary, 
containing sufficient animal protein; the birds otherwise are likely 
to fatten, which means a reduced egg yield. A good precaution 
ii there is evidence of delay. in responding to their mash ration 
after the moult is to increase the meat meal by 10 per cent, for 
a week, this often proves effective in stimulating production at' 
that period. The suggested increase' ■ in animal food could; be 
confined to a supplementary feed '.of moist mash, g,iven in the 
morning daily, without any adjustment to the regular ration, , 

' Forcing the Moult. The flock as a wffiole would be moulting 
naturally to some extent at, the time a general moult is enforced' 
and the birds will be in a lean hard condition, active and healthy, 
and their egg production as a rule .stands in the vicinity' of-' 40,,' 
per cent,, the inferio,r birds having been previously ■ culled ' out. ' 
The' stock are receiving a standard. balanced ration.' The aim then". 
would be to encourage a general flock moult and to hasten them 
through it.' The simplest method of, encouraging ,-or .forcing "''a, 
in.ouit -on the flock to be moulted would be to make' a drastic, 
adjustment' to the normal diet.' A reduction by 50 per '-cent, -of' 
the animal protein' in the mash,, is recommended. '' This' would' 
restrict egg production, and, as the birds are already partly in' the 
moult, it'WO'Uld be a favourable ' opportunity- to enforce', a -general 
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moult. A reduction in the animal protein is almost certain to, 
affect adversely the egg prduction by 50-75 per cent., and the 
birds would then moult in earnest. The normal ration should be 
restored to them containing the full quantity of animal protein 
when there is, in three to four weeks, a marked decrease in pro- 
duction, and the majorit 5 ^ of the birds are noticeably growing 
their new feathers. 

A nitrogenous diet is required for the quick growth of new 
feathers just as it is important for satisfactory egg production. 
Sunflower seed is a valuable addition. Fifteen to 20 per cent, in 
the grain feed during this period owing to its oil content will 
assist the growth of the new feathers. The renewal of the plumage 
not only necessitates a nitrogenous ration but it would stimulate 
the reproductive organs sufficiently to bring the birds into pro- 
duction simultaneously with the completion of the moult. 

Semi-starvation by limiting the quantity of food, or undue 
delay in restoring the animal protein at this period, will only 
prolong a moult. Therefore encourage the layers to moult in 
April by a sharp reduction in the animal protein until the egg 
production is interrupted. There should be a marked decline 
in the egg yield in two or three weeks, when the normal laying 
ration,, a highly nitrogenous one, should be again fed to them. 

The breeding stock should be similarly treated during the 
month, of February, to have them ready for the breeding pens 
about April or May. When the breeders are allow’'ed to moult 
naturally, it will take its course over an extended period; the 
result is that some of the birds will be more advanced in the 
moult than others, with inevitable delay in egg production to 
meet the requirements for incubation in time for the breeding 
season. The hens are to be removed to the breeding pens when 
they are well fledged, and as their production improves the male 
birds are placed in the pens about two wmeks before incubation 
is due to commence. 

A moist mash given in the early morning is beneficial in 
addition to the usual dry mash supplied ad lib. Moulting birds 
are inclined to consume less food as a rule and a moist mash 
would be a desirable change in stimulating their appetite. They 
■would require in addition about 1 oz. of grain per bird daily,,, 
fed in litter to encourage scratching exercise. Grit, charcoal 
and oyster shell must be supplied ad lib. with ample green food 
daily and fresh clea.n water to drink. Provide suitable conditions 
for dust bathing. 

,' ' A good, substitute for sunflowmr seed is linseed, which can 
be conveniently incorporated in the moist mash as a jelly, the 
, proportion ' being 1 tablespoonfui of whole linseed, stewed to a 
, jelly in one pint of water. Take the required amount of mash 
for a given number of , birds, allowing i oz, per bird, and a 
sufficient quantity of. linseed , jelly mixed with the mash to a 
■:'',crainbly ' consistency as 'a morning feed. ^ This treatme,nt is' parti- 
", cularly beneficial to old stud birds, males and females, for a period 
'of ' ,oiie or two , weeks, as old birds often “hang^’, in the moult. 
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It is nourisiiing, it promotes the growth of new feathers^ and 
improves the lustre of the plumage. In this respect liiise^ is 
particularly valuable for exhibition birds. 

Moulting birds are as a rule inactive and they have a tendency 
to fatten unless suitable rations are fed to avoid it. When they 
have completed the moult they are also observed to be less active 
and less flighty than they w^ere as pullets. The birds must be 
given a satisfactory ration to meet their requirements for main- 
tenance and eg’g production with a view to minimising any 
tendency to become fat. A standard laying ration is essential 
for second-season birds after the flrst as well as the successive 
moulting season. A lack of protein in the form of animal food 
whil soon become evident by a reduced egg yield, these birds may 
in consequence become too fat. Yearling hens require 5-10 per 
cent, more animal jirotein than is required for the pullets. 

The Pullet Moult. This may be termed a ‘‘premature’^ or 
false moult,'’ which, in conjunction with the normal ” or 
''annual moult” of the adult flock, has a very important bearing 
on the egg output of the country, and when it occurs it means 
financial loss to the farmer. The most critical period is during 
the first three to four months after pullets have reached laying 
maturity and commenced to produce eggs. The ration at this 
period should be less forcing than the standard laying ration for 
the mature flock. They should receive a greater proportion of 
grain feed, or a reduction in meat meal by 25 per cent, of that 
w^hich should be contained in a laying mash. It is during the 
normal moulting season that a marked shortage of eggs is 
experienced, and it is during this season of the year that our 
limitations are brought home to us, especially in regard to the 
pullet flock. Although a shortage of eggs is experienced in the 
country as a whole, there is no doubt that there are successful 
individual poultry farmers whose production is not very seriously 
curtailed during this period, and it is only when the successful 
poultry farmers make the majority that the annual shortage will 
become less acute, because the experienced poultry farmer raises 
pullets successfully to take the place of the moulting adult birds. 
The whole question seems to be based on experience in the 
management of the laying flock. The extent to which anyone 
can take advantage of this high-price period for eggs depends ■■ 
upon the ability to raise fresh stock each year to replace a pro- 
portion of the previous year’s stock, and having raised the'' young 
stock, to prevent them during some seasons more than others 
from going into a premature moult. In that respect readers are 
reminded that the “cockerels” are very seldom affected by : 
premature moult, except under adverse conditions, for example, 
fighting and .general molestation of one another may .cause :' a 
partial or neck moult among ' the very early hatched cockerels'. 
The pullets are more, susceptible, ■ and this may be accountable 
first to the highly developed nervous system of young 'productive ., 
birds, which in turn is more, sensitive to the environmentaL con-'^ 
ditions, and adverse influences, chiefly forcing egg production, 
drastic adjustments to the ration, ' and other disturbances, are 
likely. to bring on a pullet moult. 
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It' will be noticed that tame, friendly, high-producing pullets 
are less' affected than- nervous or timid birds which are producing 
heavily. Having, therefore, 'hatched the pullets at a favourable 
time and having provided them with comfortable conditions, 
proper nutrition and a regular system of routine, it might be 
assumed that the pullets would 'behave satisfactorily provided 
there is no untoward disturbance wliich affects them teiiipera- 
m'entaily, such as a fright or disturbance caused by dogs, hawks, 
and other wild vermin, or handling the flock for dosing, and 
unsettling them by moving them from one house or locality to 
another' when in full lay. When they have settled down in their 
laying quarters they should be disturbed as little as possible. 
Rough handling by attendants, too early hatching, over-production 
and adverse changes in their nutrition are perhaps the most 
common -causes. All of these factors deserve some consideration 
in the question of the “pullet moult’’ wdiich successful poultrymen 
who study the requirements and well-being of their pullet flock 
are', able to deal with effectually. Similar examples may be 
recalled in other classes of productive stock when the production 
may .be affected — those who are familiar with the highly produc- 
tive mil cli cow have no doubt noticed a decreased yield in the 
milk when the regular milker is changed, as will irregularity in 
■milking, rough handling or other disturbances affecting them 
temper aineri tally. 

It is not unusual to find a small percentage of precocious early 
hatched pullets maturing more quickly than the majority of the 
early hatched stock, but this cannot be avoided entirely and 
' for'tuiiately it has never any serious consequences even if a few 
of th.ese birds do moult. 

The majority of early hatched pullets have been known to lay 
consistently without falling into a complete moult, but during the 
' -saiiie season later hatched birds from the same strain might be 
' found to moult; although it seems difficult entirely to eradicate 
".the, moulting tendency altogether in every flock of layers, careful 
' raan'agement, would certainly minimise it, even if the moult is 
due to 'some extent to precosity, which is hereditary. Those which 
are affected by a complete -moult during 'April ' and May, 

', ' .-especially those with shrivelled combs, should be culled from the 
-flock, for disposal. The birds with flexible combs though moiilt'ing, 
.'."generally prove, to be profitable with a production of 120 to 150 
'-..eggs in the, season. It is generally .supposed by many poultry 
larmers' that the cessation of laying' is the immediate result of a 
""'.premature moult, but careful observation will show that in most 
eases the reverse is the case. 

-- Points to be considered in minimising the "pullet moult” may 
,, be summarised in the following: — ■ 

Suitable Houses. Within the limits, of the walls of the houses 
lies' one of the important secrets 'in- the ' successful prevention , of 
' the pullet moult ;':not only must adequate accommodation -■ be pro- 
vided wdtho-ut overcrowding the perches and hoppers, but sufficient 
lentilatioB', and the importance of freedom, from parasitic .vermin' 
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cannot be over-emphasised. The roof must be weather proof and 
the floors impervious to damp and insect vermin. The aspect of 
the houses should be north, north-west, or north-east in Ehodesia, " 
and shelter and shade should be provided. 

Maintaiaing Health. For the best results, when suitable 
housing is provided, the' birds should be confined during tlie« rainy 
season, but they must be given plenty of scratching exercise to 
keep them healthy by ivorking for their grain food. The food 
can be raked into the litter once or twice a day, which will keep, 
the birds contented and well occupied for several hours. Confine- 
ment is likely to give better protection and will avoid having to; 
drive the birds into the houses when it rains. In addition to 
the grain food it is necessary to give a well-balanced laying mash 
of good quality. The mash must be nourishing to provide for both 
production and development — special attention in this respect will 
be well repaid. Most of the pullets will develop better, continue 
to lay, and moulting avoided, when handled carefully with a view 
to keeping them contented, busy, undisturbed, and free, from 
disease and insect vermin, 

Nutrition. Laying birds require plenty of good wholesome 
food. The pullet moult may in no small measure be attributed to 
lack of proper nutrition. As pointed out, it is probable that if 
the pullets are kept laying, steadily they will not moult — or if they 
do, it will only be a slight neck or partial moult. If the pullets 
stop laying, during the normal moulting season of the old stock, 
they are almost sure to pass through a complete moult. Unless 
pullets which are hatched early receive proper treatment and are 
suitably nourished ^to provide for both production and develop- 
ment, they wmuld be more susceptible to moulting. Egg pro- 
duction is interrupted if there is something lacking in the manage- 
ment. It is necessary therefore to perfect the management and 
environmental conditions as much as possible to prevent ' or ■' 
minimise the pullet moult. 
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Price List of Forest-tree Transplants, 
Ornamentai Trees and Shrubs, Hedge 
Plants, Creepers and Seeds. 


OBTAINABLE AT THE GOVERNMENT FOREST NURSERY, 
SALISBURY. 

AS AT 1st SEPTEMBER, 1947. 


1. Transplants of forest trees, etc., are obtainable at the 
subjoined rates and subject to stocks and containers being avail- 
able. 


2. Orders should be addressed to the Conservator of Forests, 
Salisbury; or Manager,. Forest Nursery, P.O. Box 387, Salisbury. 

3. All orders must be accompanied by a remittance in cash, 
bank note, postal order, draft or cheque, made payable to the 
Bepartment of Agriculture, Salisbury, Under no circumstances 
will plants or seeds be sent out or taken away from the Nurseries 

^.unless paid for. Stamps to the value of one sMIling will be 
accepted. 

4. Ail transplants are despatched at Rate 10 on railways at 
purchaser's risk. The transplants are watei'ed as far as this is 
possible by the railway staff. 

, 5, Ail prices quoted are for delivery free at any railway 
station or siding in Southern Rhodesia. Road motor service 
'■ charges are payable by consignee and must be included in 
A remittances. 

6. Purchasers of trees contained in tins of 25 trees or boxes 
of 50 trees are requested to return the tins or boxes, carriage 
forward, to the nursery from which they are obtained, or to the 
Manager, Forest Nursery, Salisbury. If the tins or boxes are not 
returned' within two months from date of issue, they will be 

' charged for at 6d. and 1/- each respectively. 

7. ' Mo plants, except forest trees, will be reserved. Orders 
will be executed in order of receipt as trees' are ready for despatch. 

: ;;'Everf' effort will "be made to comply with instructions ' ■ of 
"'''.purchasers. 
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8. Transplants of forest trees, when quoted at per 1,000, are 
grown in half paraffin or petrol tins containing 20 to 25, or boxes 
containing 50 transplants. The average weight of each tin is 
about 25 lbs. and a box 50 lbs. 

9. Transplants of a larger size usually in stock. 

10. Shrubs and ornamental plants in single tins have a Vi'eight 
of about 5 ibs. 

11. To purchasers of forest trees only, the following reductions 
are made: — 

(a) When the number exceeds 1,000, the price is £3 5s. 
per 1,000. 

(b) When the number exceeds 5,000, the price is £2 14s. 
per 1,000.' 

12. Orders for seed are posted or railed free of charge. 

13. Though every care is taken to supply trees and seeds true 
to name and of good quality, no guarantee can be given in this 
respect, more particularly in regard to seed. 

14. Intending tree planters are invited to apply to the Con- 
servator of Forests, Division of Forestry, Salisbury, for advice 
as to the most suitable trees for growing in the various climates 
and soils of the Colony, and on the best methods to adopt in the 
formation of plantations, wind breaks and shelter belts. 

15. No responsibility taken after trees, shrubs, ete., have been, 
accepted by the Railways. Any claim for loss or death should be 
made to the Railway Company. 

16. This list cancels all previous lists. 

17. — Hours of Business. — Weekdays, 9 a.m. to 1 p.ni. and 2 p.m. 
to 4.30 p.m. Closed on Saturdays, Sundays and Public Holidays.. 

Price of Transplants,— For convenience, the following symbols' 
are used to indicate the purchase prices of transplants : — 

A— Trees, 25 in tin or 50 in box, at 2s. 3d. per tin or 4s. '6d. 
per box; £3 5s. per 1,000; £2 14s. per 1,000'"' for orders 
over 5,000. 

E — Trees and shrubs at 9d. each; extra large" from' 
2s. 6d. each. 
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Cupressus torulosa ... Himalayan cypress A good tree for timber, hedges and shelter. Withstands A.E. 10s. 

much cold and drought. Not very soil exacting, but 
will not stand waterlogging. Fairly frost-hardy, A 
very reliable tree. 
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Eucalyptus microco^s Tallow- wood ,. ... A neat heavily foliaged tree suitable for high rainfall A. 15s. 

areas. 



^ ; - . . _ ‘ Price of - Price of seed. 

Boiatiical Name. Common Name. Remarks. trans- — 

plants. Lb. Oz. 

Lucalyptus paniculata Grey ironbark ... A very good timber tree, with heavy foliage. Suitable A. 15s. Is. 
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Psidium cattieyanum Purple fruited Guava... This guava has shiny evergreen leaves and small purple 

fruit. More useful in the shrubbery than the orchard. 

Psidium pomiferum ... Guava A small, hardy, evergreen tree, bearing edible, yellow 

fruit. 
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Ampelopsis veitchii ... Virginia creeper ... ... Too well knovjn to need description. 

Antigonon leptopns ... Coral Creeper ... A showy climber, bright pink flowers, forms large bulbs 

underground. Takes two or three years to reach 
flowering size, after this it makes a wonderful 
display yearly. 
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Passiflora edulis ... ... Granadilla ... ... A quick-growing climber, bearing edible fruits. Subject 

to w'oolly aphis if overshaded. A good trellis 
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A Guide to Some Rhodesian 
Soils. 


By B. S. ELLIS, B.Sc., DJ.C., A.LC., 
Chemistry Branch, Department of Agriculture. 

(This replaces Bulletin No. 1298 now out of print). 


SOIL INVESTIGATION. 

Since the soil is the basis of all farming practice, and since its 
nature must be understood by conservation officers, agriculturists, 
land inspectors and all connected with the land, a short descrip- 
tion will follow of those features of soil which determine its classi- 
fication. A correlation will be arrived at in time bet%veen the soil 
types named (and those still to be identified) and such charac- 
teristics as erodibility, fertility, irrigability, etc., and it is 
desirable that in future all soils be named in terms of the listed 
soil types, as is the practice in Europe and America. It may be 
necessary for those soil officers concerned to identify soils in the 
field : where the type is in doubt, samples should be taken and 
submitted to the Chief Chemist. This article is designed to help 
in identifying soils and in sampling soils in the field for identifi- 
cation. 

Nearly ail soils have more or less distinct layers or horizons 
from the surface to the unaltered rock material from which they 
have been formed. The cross-section of horizons is known as the 
soil profile. The profile of an imaginary soil is given in Fig. 1. 
The true nature of a soil can be known only by examining its 
profile, not: the surface soil alone. In Rhodesia, as already stated, 
the profiles are not very marked except in certain soils. In the 
red soils and in the sandveld the chief visible change occurs imme- 
clmtely below the surface soil. 

UNITS OF CLASSIFICATION. 

The different characteristics which distinguish different soils 
are parent material, colour, different horizons, texture, structure, 
special formations, prorosity, consistence and reaction. 

A ' series is a group of soils having horizons of similar charac- 
teristics and arrangement in the soil profile, and developed from 
a particular' type of parent material. Apart ' from texture 
(especially of the A horizon), the morphological .'features of, the 
profile as shown in the physical characteristics and thicknesses of 
the soil horizons must not vary significantly wnthin a series, parti- 
cularly colour and structure. Generally, it may be said that those 
observable and mappable characteristics which are known to have, 



198 THE EHOBESIA AGMCULTUEAL JOUENAL. 


or are likely to liave^ significance in the growth of native or crop 
plants^ may be regarded as differentiating between series. 

Each soil series is composed of one or more types ^ differen- 
tiated on the basis of the texture of the surface ^ soil, so that the 
soil type name consists of a series name plus the textural class 
name, as, for example, Tatagura silty clay. The other charac- 
teristics of types are similar, although allowed to vary qualitatively 
to the same extent as is expressed by the differences in the class 
name of the type. 

The-: different distinguishing characteristics may now be 
discussed in more detail. 

Colour. Colour is important but it is not a conclusive indica- 
tion of any particular characteristic : red colour, for example, may 
be indicative of good drainage and good aeration, or it may be 
inherited f^om the parent rocks, as in this country. Bark colour 
may indicate humus or it may be due to manganese. Yellow 
colour, particularly in the B layers, is usually due to imperfect 
drainage. In any case, the colour of all horizons must be meticu- 
lously reported, and it must be stated if the colour is uniform in 
a partiGuiar horizon, or patchy. The colours are more accurate 
when they are seen dry. In examining the colour direct sun 
illumination should be avoided as the shadows obscure the true 
colour shades. JSfooii is the ideal time to note the colour of the 
profile. The following colour terms only are permitted — the 
principal colour, or its modifier according to shade, modified by 
the word light or dark: as red, reddish-brown, dark gre^dsh- 
, yellow, etc. 

Parent Material. By parent material is meant the uncon- 
solidated mass from which the soil profile develops, not the 
bedrock from which x^arent ma.terial is itself xiroduced by weather- 
ing, ■ Parent materials may foe of three kinds 

' (1) those formed in place through the weathering of the 
country rock, 

, "" :(2)those transported from the place of their origin and 
re-cleposited before they become subject to modification by 
soil-building forces, and 

,'..,(3) organic deposits. 

'Under Rhodesian conditions the third class may be ignored; 
■the ' second ' class occurs along river courses, sometimes in‘vleis, 
and often in valleys in hilly country. As stated previously, very 
useful iniormatioB. can be obtained from geological surveys. 
-/Whenever soil samples from a profile are submitted fordndentifica- 
tion, a sample of the rock from which the soil is derived (if of 
■Class I) should be included. The depth, of soil, or of soil and 
unconsolidated ' parent' material, over hard rock,' where' such 
formations, lie near' the 'surface, should be ■stated. 'Except in the 
,, Tatagura, series, .that will not 'always be possible, O' wing, to ' the 
depth' ,of the. soil , , , 
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Organic Matter and Boots. Apart from a few forested areas 
in the Eastern Districts, organic debris of horizons A^ and is 
absent from Rhodesian soils. The relative content of humus 
(decomposed organic matter) in the horizons of the solum is 
generally indicated by the colour of the soil : the darker the colour 
the higher the humus content. This is true for Rhodesian con- 
ditions, and sheet erosion in p'arts of the Mazoe Valley may be 
indicated by the bright pink or red colour of the exposed soil. 
The general distribution of humus in the solum, the average 
thickness of the horizons containing humus, infiltration of humus 
into the deeper horizons and any other features should be 
described. 

As plant roots supply much of the organic material from which 
humus is formed, it is important to note the general distribution 
of roots in the soil, particularly where certain morphological 
features unfavourable to roots are present, such as a hard layer, 
or a layer containing a high concentration of salts. 

Horizons. The description of the soil profile consists of a 
description of its various horizons. The A and B horizons (see 
Figure I), called the solum, represent the true soil, which is 
produced by soil building processes from weathered materials, 
and in which the biological activities take place. In some soils 
the separate horizons stand out conspiciously, but in most Rho- 
desian soils the changes are very gradual. Small samples must 
be removed and compared side by side in order to locate the 
gradational area and determine the limits of the horizons. Each 
horizon, including the parent material, must be described as to 
texture, structure, porosity, consistence and colour. 

Texture, The texture of soils refers to the relative size of 
the individual grains, and the soil classes are -recognised on the 
basis of the relative percentages of the different-sized particles. 
It is proposed that the Canadian system* be used here. Reliable 
identification of soil textures in the field is an art and can only 
be accomplished after much practice and with considerabk^ 
experience. The following soil characteristics will form a rough 
guide 

Heavy Clay (50 per cent, or more of clay), when wet, is very 
smooth and sticky. It' can be pushed out between thumb and 
index finger into thin, narrow, shiny ribbons. It has no detectable 
,'grit. ■ When dry, the heavy clay becomes very harsh and hard, 
and forms, shrinkage cracks. 

Clay (30 per cent. , to 50 per cent, of clay, less than 50 per 
cent, of sand or silt), when wet, is also sticky, but usually to 
lesser degrees than the heavy clay, and often a slight grit can be 
detected. It also forms ribbons between the fingers, but the 
ribbons, are usually thicker. It also forms '.shrinkage . .cracks on 
drying and becomes harsh and- hard, but not to ,so great' an extent 
as the heavy clay. These properties of both soils are to a con- 
'..'.siderable, extent affected by the amount of organic matter present. 
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Sandy Clay (over 30 per cent, clay and over 50 per cent, of 
sand) is somewhat less sticky and contains more sand than the 
clay^ which gives it a gritty feel. 

Silty Olay (over 30 per cent, of clay and over 50 per cent, of 
silt) is much smoother than the clay and not quite so sticky when 
wet, and more friable when dry. 

Clay Loam (20 per cent, to 30 per cent, of clay and less than 
50 per cent, of silt or sand) is not so sticky and smooth as , the 
clay when wet. It does not form long ribbons between the fingers, 
but it can be rolled into thin stable spindles. It is somewhat 
gritty and when dry it does not become so harsh and hard as the 
clay. 

Silty Clay Loam (20 per cent, to 30 per cent, of clay and over 
50 per cent, of silt) is slightly smoother and softer than the clay 
loam. When moist it wdll retain the imprints of the thumb. 

Sandy Clay Loam (20 per cent, to 30 per cent, of clay and 
over 50 per cent, of sand) is more gritty than the clay loam, but 
it still retains the stickiness of the latter. 

Loam (less than 20 per cent, of clay and less than 50 per cent, 
of sand or silt) is only slightly sticky. It cannot be rolled into 
stable spindles, and if a ball of moist loam is dropped it will break. 
When dry it does not become very harsh and hard but tends to 
remain fairly loose and friable. 

Silty Loam (less than 20 per cent, of clay and over 50 per cent, 
of silt) remains very smooth and soft when dry or wet. It cannot 
be rolled into stable spindles but it retains visible fingerprints 
'When moist. 

Sandy Loam (less than 20 per cent, of clay and over 50 per 
cent, of sand) possesses very little cohesion and remains friable 
under wet and dry conditions. It is very gritty and individual 
sand particles are visible. 

Loamy Sand (less than 20 per cent, of silt and clay) possesses 
very slight cohesion. 

Sand (less than 15 per cent, silt and clay) lacks cohesion and 
when dry it will run freely from the hand. Individual sand 
particles are obvious. 

Structure.' Soil , structure refers to the manner in which 
individual soil grains are arranged into aggregates. Soil , has 
structural form in place, such as prismatic, : columnar, ntitlike,., 
platy, granular, crumb or fragmental. When removed the larger 
aggregates may fall easily into smaller aggregates : the hardness of 
the aggregates, and the ease with which they can , be ■ crushed is 
extremely variable, and soils may have' a hard,' medium or soft' 
nutlike , structure. The granular or nutlike' aggregates may'' be 
angular, sub-angular or rounded. Each structural type description, 

: should be modified' appropriately so that the 'hardness, size, 
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friability and other characteristics of the aggregates are clearly 
defined : the approximate size of prismatic, columnar, iiiitlike ami 
granular aggregates should be given. Some of the more important 
striictiiral types are as follows : — 

Fowdev}/, where the soils break up into a- ;powdery mass when 

dry. 

Sijigle Grain: the individual grains do not adhere^ to form 
aggregates, as in. river-sand and some sandveki 

Crih-inh or Granular, where the soil is in small firm aggregate, 
irregular in shape, as in the A^ horizon of the red soils 

N'litlike : irregular shaped, slightly rounded, blocky structure, 
somewhat larger than granular. Found in the Aj horizon of some 
viei soils. 

Frisniatie : blocky structure, larger than nut, with the vertical 
axis longer than the horizontal. May occur in the B. horizons of 
vlei soils. 

Columnar: prismatic, with smoother-rounded top, as in the 
B' horizon of mopani soils. 

Flatij: thin, horizontal plates, often very eruiiibly. 

Fragviental : about the same size as nut, irregularly shaped, 
with sharp angles and corners. Such soils are normally high in 
clay and low in humus. 

Masdve: large, uniform masses of cohesive soil, sometimes 
with irregular cleavage, as in the G horizons of many heavy clay 
soils, including vlei soils (structureless). 

Laminated: not in general use, but useful to describe the B 
and C horizons of some heavy Rhodesian soils of impeded 
drainage; soil in heavy, compacted layers, with smooth faces; not 
vertical but normally on a slant. 

Special Tormations. Under this heading are included 

(1) local concentrations and segregutioos of various conn 
pounds and conci-etions, 

(2) local efflorescence of salts, and 

(3) incidental morphological features. 

(1) Concretions are grains or nodules of various sizes, shapes 
" and, ."colours, consisting of certain chemical compounds. As 

examples, may be mentioned the manganese concretions of the 
Salisbury series and the lime concretions of the black vleis. Their 
size and distribution must be described in full. 

(2) Efflorescence refers to the occurrence of salts in crystalline 
■form, as An the B horizons or on the surface of mopani, 'soils. 

,(3);Krotovinas is the name given to irregular ..tubular 'streaks 
within one ' horizon of material from another .horizon .transported" 
through rodent or root' channels. 
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Porosity. -The porosity — or the pore^ space and cavities in the 
soil mass — is very difficult to assess in the field; nevertheiessj an 
attempt must be made to evaluate it. This, owing to shrinkage 
factors, should be done when the soil is at its iiormal moisture 
condition. The description should include notes regarding any 
observable features, such as tubular pores, intersecting fissures, 
and insect, worm, rodent or root channels. 

Consistence. A very important property of the soil profile 
which must always be mentioned is consistence, which is the state 
of compactness of the soil in its normal state. The terms used 
are largely self-explanatory — loose, open; slightly, moderately or 
very compact; mellow; friable; crumbly; plastic; sticky; hard; 
and cemented. Consistence, of course, varies under different 
moisture conditions, so that the moisture condition at the time 
must be stated as well as any difierences which occur under 
different conditions. The consistence of each horizon should be 
given. 

Reaction. The reaction of the soil is determined accurately 
ill the laboratory, but a very good idea of it may be obtained 
in the field with the B.D.H. portable tester, wffiich should be a 
part of the equipment of every soil investigator. Apart from the 
B horizons of black viei soil and mopani soils (it is hoped to 
describe these soils in a later paper), practically all Ehodesian 
soils are acid, the B and C horizons much more markedly so than 
the A. This could act as a useful guide to soil conservation officers 
in determining if the surface soil had been washed away. By 
experience the investigator will learn to associate certain vegeta- 
tive types with a certain reaction. The best example of this is 
the mopani tree, 'which is alwaj's associated with an alkaline soil. 

General. That disposes of those characteristics and factors . 
of the profile ’which have to be enumerated and described for the 
purposes of identifying a soil or for describing a new series. 
There are, however, several other matters of very great 
importance, not concerned with the actual morphology of the 
profile, which must be reported. One of the chief of these is the 
Present Land Use. The present use of the soil, the crops grown 
and any other relevant facts are to be noted. It is of the utmost 
importance that essential dihterences between soil types as regards 
crop adaptations, yields, and appropriate practices be described. 
Certain soils, too, may be naturally unproductive for general /or ", 
special crops, but responsive to particular types of 'management. ' 

Further, since the soil is in equilibrium with all the forces of 
its environment,' there are certain external characteristics,' 
associated with each profile, 'as 'well as the internal morphologica,!, : 
features already described. The complete description of a soil 
must include' a description- of the relief ,■ drainage, stoniness, , native- 
vegetation, and any special feature of the landscape. 

Relief.-'' There' are' four main types of relief t— ■■ 

,' 1. ,F'ormxiL' Undulating, to gently-rolling upland with goo'd 
but not excessive external drainage. The normal soil is associated- 
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with this class of relief. Under the native vegetation erosion may 

said to be normal, 

2. Flat Upland. Nearly flat upland with slow external 
drainage. Under the native vegetation there is less than, the 
normal erosion, 

3. 'ffiliy. Hills and hilly upland with extensive csxternal 
drainage and more than normal erosion. 

4. Flat Lowland. Nearly flat or depressed lowland with poor 
external drainage, high water table .and. no erosion. 

The length, uniformity and nature 'of the slope are also 
important. The common comparative terms for describing relief 
are fiat, undulating, gently rolling, rolling, strongly rolling, hilly 
and mountainous, 

• Brainage. Drainage is of two kinds, internal , and external, 
the latter being largely a function of relief, though not altogether. 
Good external drainage depends to some extent on good internal 
drainage and vice versa. The terms used to describe drainage 
are poor, slow, good, free and excessive. 

Stoninesa. It is desirable in giving an idea of stoniness to 
state whether the stones are loose and can be removed or whether 
the stoniness is due to large stones or small outcrops. 

‘ . Hative Vegetation. Whenever xoossible the native vegetation 
should be described, using the scientific names, if known, and the 
common names of the dominant and the associated species. The 
characteristics of growth of the native plants should be described. 
The investigator should make careful observations regarding the 
relationship between plant associations and soil types, taking care 
not to attribute to the soil changes in plant relationship due to 
some other cause, such as excessive burning, grazing or Hooding. 

SAMPLING. 

It wull be necessary for an investigator, at some time or 
another, to sample the soil, an operation which must be carried 
out with considerable care. It is not possible to dig a pit and 
examine the soil profile at every given point. Some sort of 
correlation between the internal ioroperties of the j.)rofile and some 
yexternal , features of the landscape must be arrived, at. Apart 
from that 'on mopani veld the grass. cover does not vaiy much on 
bthe different series, but careful observations will often .establish 
"..a .fair "Correlation between trees and soil. A change in tree growth 
will often indicate a change in the soil which is not apparent to 
the ^eye, although it is necessary to remember which is the 
dominant type of tree. In the Shamva area, for example, the 
'mfuti tree, which, is the dominant type, is the characteristic tree 
on the Shamva series. In the Glendale and Mazoe areas the 
...'. msasa is the characteristic -tree on this soil .series and. the ^mfuti' 
-/'■'.indicates ' a 

Whe'n sa'inpling has, 'to be done, . .the,, site for sampling' must be' 
carefully chosen. It should be representative, naturally, of the 
.::';,a:^.ea',;under ' investigation should be .'a .normal 'Soil 'The- pit 
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must, where possible, be dug in virgin soil. In this country, it., is 
nearly always possible to find a sfcretch of normal, representative 
virgin soil, quite close to any area of cultivated land. The ground 
should be gently undulating, .well drained and in equilibrium with 
the normal vegetation. Once the position has been decided a pit 
is dug through the solum and into the parent material. /In excep- 
tional cases this may be dug right down to the bedrock. It is 
better to have the pit rectangular in shape so that one wall at 
least may be vertical, smooth and wide enough to show the whole 
profile clearly. Each separate layer' of the horizon must be 
sampled and described, and the samples must be continuous, one 
vertically above the other. To avoid contamination it is usually 
better to sample from below upwards. The soils are sampled 
into clean bags — about 2-3 lbs. per sample — and a ticket is enclosed 
giving full particulars of each sample. In view of the difficulty 
of identifying the various horizons in the field, they should be 
described in terms of their depth from the surface. In addition 
to the tickets enclosed in the sample bags the investigator must 
send in a written accurate description of the profile embracing all 
those factors and soil-forming characteristics, both internal and 
external, which have been enumerated in this paper. 

SOILS OF MASHONALAND. 

The soils of Rhodesia, or at all events, of Masbonaland, are 
extremely hard to classify in view of the fact that the soil- 
forming factors, climate and vegetation, play a minor part ; in 
the final nature of the soils, as compared with the original rock 
from which they are derived. In a small area subjected to the 
same climatic condition*", and under the same vegetation, will be 
found coarse sands from granite, red earths from greenstone, grey 
earths from quartzite, and brown earths from Shamva grits. The 
only soils which tend to uniformity, whatever the nature of the 
parent rocks, are the sodium soils of the arid areas, or areas of 
impeded drainage, and the bottom (or vlei) lands, although even 
here there is a difference between those formed on red earths 
and those formed on sands. The red earths themselves, although 
similar in appearance and having profiles which, on casual 
examination, might appear to belong to the same series, differ 
markedly among themselves. On analysis there are great and 
fundamental differences between those derived from dolerite, 
those derived from epidioiite and those derived from banded 
ironstone. This strange dependence of the soils on the parent 
rock, in apparent defiance of the laws of pedology, might be due 
to one, or a combination, of several reasons. 

The most obvious, that the soil is very immature and has not 
had time to reach equilibrium with its surroundings, can scarcely 
he supported in view of the fact that many of the soils exist to 
a depth of at least eighteen feet above the rock from wffiich they 
are deiived. The second possible reason is that erosion, natural 
erosion which occurs to some extent under any cover during the 
heavy rains, may have removed slowly the critical upper layers so 
.that, the profile is in a sense, immature.' The third reason 'which' 
might be advanced is that the alternating wet and dry seasons 
are responsible. ' The higher temperatures occur during ' the Taihy 
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season— November-Marcli — but during the dry season— April- 
October — the maximum temperature during the day may not be 
very much less than during the rains. It is possible that salts and 
colloids carried down from the surface layers during the rainy 
season are brought up to the surface again during the dry. In 
no sub-surface layer is there any marked layer of accumulation 
or illuviation, and nowhere has there been seen a water table high 
enough to affect the soil profile. In the soil profile of these soils 
there are very few morphological features; there are few horkons 
in the profile and the variations of the horizons are gradual rather 
than abrupt. 

Whatever the reason for the lack of morphological features or 
of pedological soils types, the soils generally follow the nature of 
the parent rock and the geological map of an area is, with minor 
precautions, almost a complete guide, in the hands of a skilled 
■observer, to the soils of that area. 

Four soils from the Mazoe Valley and one from the Salisbury 
area will be described. They represent four main soil groups and 
although there are numerous variations among the types most 
of the soils can be classified in these terms. In conformity with 
the American practice the place name represents the soil series. 
This kind of soil, in broad classification, will be met with else- 
where in the country but the series name is given from the locality 
where it was first identified. 

The type of soil is described as ^kaiidy loam/’ 'kilt loam,” 
etc,, as the case may be; variations of type will depend on slope, 
erosion, cultivation, cropjjing and other variable factors. 

The first soil to be described is of the Sharnva series and is of 
considerable extent. It is derived from epidiorite and was taken 
on the farm Ghipoii in virgin soil, under a heavy cover of grass. 
Trees in the vicinity are largely ’infuti. The type is a clay so this 
profile represents a Sharnva clay. 

The profile consisted of an A^ horizon from 0-9 'L dark reddish- 
brown in colour, crumb to granular in structure. Beio'w this to 
considerable depth (the bottom of wdiich wms not reached) was 
the ■ Bo layer of more reddish, soil, of structure which was 
undifferentiated and can only be described as massive. The 
horizon was moderately compact and the horizon was friable. 
The, soil appeared to have excellent internal drainage. Very 
■fertile' 

' The second soil is of the Glendale series, -which is of about 
the same extent as the, Sharnva series. It, like the Sharnva series, 

. produces good maize. It may be distinguished from' the Sharnva 
'Uy its' lighter colour and texture. It varies in colour from brown, 
..through pink to yellowish-browm. .. Soils of the Glendale series 
, ,ere derived from the Shamva Grits arkose, greywacke, paragneiss 
and conglomerate. The . soil was sampled on the farm ' Mari 
Phumbi on a fairly level piece of gimund under good grass. Trees 
in the vicinity were' mainly acacia. ■ 
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The soil on which the classification %vas made was from a 
sandy clay loam. 

The sample consisted o£ a light pinkish-brown horizon from 
0-7 Texture more light and sandy than the previous series; 
structure small crumb, and consistence moderately compacted. 
Numerous roots occur in this horizon. 

The B 2 horizon was more red in colour, although the change 
is not sharp; the texture was much the same as the A^ horizon, 
as was the structure, although the crumbs were much softer. The 
consistence was mellow. Grass roots were numerous in this 
horizon down to a depth of 4h 

The third series, not very easily distinguishable in the field 
from the first, is knowm as the Mazoe series and it is derived from 
banded ironstone. It is not as extensive as the Shamva or the 
Glendale soils, nor, in spite of its rich appearance and heavy 
i*atiire, is it so fertile. It was identified and sampled at the Mazoe 
Citrus Estate on gently-sloping ground on a hillside, under a rich 
cover of grass. The soil on which the classification was made was 
a heavy clay. 

The profile consisted of an Aj horizon, 0-6^^, bright reddish- 
brown in colour, crumb to granular in structure, laced . with 
innumerable roots and moderately compacted in consistency. At 
6^^ there were some round iron and manganese concretions. Below 
this to considerable depth was the Bo layer of brighter reddish 
soil, of undifferentiated massive structure and friable consistency 
which increases gradually with depth to a crumbly nature. Roots 
persist to 3 feet. Internal drainage appeared to be excellent. 

The next soil, although probably not important or widespread, 
has to be named in view of its prevalence in the West of the 
Mazoe Valley, where it considerably complicates the appearance 
of other soil series, and might lead to confusion of nomenclature 
if its nature were not understood. This is the Tatagura series^ 
a very silty, grey soil derived from the quartzites, quartz- mica- 
and talcose schists. It was sampled on a fair slope under good 
grass and ’mfuti trees. The soil in this case was a silty clay. 

The profile consisted of an A^ horizon, G-5^^, grey in colour, 
silty in texture, structureless to crumb (on the roots) in structure, 
mellow in consistency. Below this to a depth of 2h not changing 
abruptly at 5^^ is the yellowish-grey Bo horizon, which appears 
structureless, and is moderately compact in consistency. Peebles 
and decomposing rock occur at 2h All soils of the series appeared 
shallow and somewhat immature. Moderately fertile. 

The last soil is that of the Salishiiry series^ which is dominant 
in the Salisbury area and occurs in small patches throughout the 
country. It is derived from dolerite. In colour it is between the 
Shamva and the Mazoe series. It is red-brown, generally 'Very; 
deep, and very fertile. This soil' was sampled on virgin land 'at 
the Agricultural Experiment Station under rich grass and ^msasa 
trees, on level ground. The soil as sampled here was a heavy clay. 
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The profile consisted of an A^ layer, 0 - 8 of red-brown, 
cnmib-striietured, fine-grained soil matted with, roots; this was 
fairly mellow in consistency, although ■when wet it seemed 
moderately compacted. Some dark spherical manganese concre- 
tions occurred. The Bg layer below was much redder in colour 
and ran from S'^- 2 ^ Roots, both tree and grass, still nuinerous 
in this horizon. Soil fine-grained,' with a tendency to crumb 
structure, compacted, with the maximum layer of compactness 
about Faint dark stainings of iron and manganese, and 

manganese concretions occur. Below this is the B 3 layer, 
undifferentiated in colour but markedly different in consistency, 
being' crumbly. No stainings, but manganese concretions occur. 
Tree roots occur. 

The. iron and manganese stainings and concretions described 
for the Salisbury series may' also occur in the Shamva and.Mazoe 
series, but do not always do so. They are not considered to be 
indicative of any podsolisation process, though they m.ay show a 
transference of the non-colloidal minerals. On water logging (a 
process w'hieh may occur during the heavy rains), MnOo, with 
possibly Fe 203 , becomes soluble to some extent. On draining 
down through the soil the MnOo, and possibly FegOg, is deposited. 
Should the descending water carrying these soluble minerals 
encounter concretions of CaCOa the MnO^ would be deposited on 
the surface and would eventually form a concretion of MnO., and 
Fe 203 . (Robinson: ‘‘Soil Science,’’ Vol. XXVII, May, 1929, No. 5.) 
These black concretions therefore may be regarded as indicative 
of former CaCOs concretions. The black shiny magnetic iron oxide 
which is often seen on the surface occurs in all horizons, including 
the bed-rock. ■ 

These black or brownish-black concretions and the surface iron 
'.oxide were analysed. Results. are given in Table 1 . 


Table 1. 



Concretion. 

% 

Surface Oxide. 

% 

SiO^ 

23.53 

1.84 

AlA 

... 17.77 

1.64 

TiO, 

0.75 

12.42 

FcjOj 

21.09 

— 

FeA 

— 

82.99 


' ... 36.22 



lH^sea of the. soils described are. given, in ,the following tables 



TABLE 3. 
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Scheduled Diseases of 
Stock in Southern Rhodesia. 


By The Yeterinary Department. 


Certain stock diseases have been gazetted in Southern 
Rhodesia because they are a menace to the health of man or to 
his stock,,, or they cause serious economic loss to the country if 
left uncontrolled. 

The control and eradication of these diseases become the 
responsibility of the Government and its Yeterinary Department. 
Powers and responsibilities are delegated by law to officials, 
owners and the general public to attain this control. 

It is proposed to give a short description of the diseases 
scheduled and of relevant control measures such as will enable 
the stock owmer to recognise the diseases and their dangers and 
appreciate their responsibilities for its control. 

The following diseases are scheduled as Destructive Diseases 
in Southern Rhodesia under the Disease of Animals Act, 
Chapter 179. 

African Coast Fever. 

Theileriosis. 

Anthrax or (Meltziekte). 

Foot and Mouth Disease. 

Glanders or Farcy. 

Heartwrater. 

Lungsickness (or Contagious Pleura Pneumonia of Cattle). 

Mange in Horses, Mules, Donkeys and Camels. 

Pyaemia or Epizootic Lymphangitis. 

Redwater. 

Rinderpest. 

Swine Erysipelas. 

Swine Fever. 

Symptomatic Anthrax (or Sponziekte) Quarter Evil. 

Tuberculosis. 

Scab in Sheep and Goats. 

Rabies in Dogs and other animals, 

Senkobo Disease. 

Trypanosomiasis. 

Lumpy Skin Disease of Cattle. 

Contagious Vaginitis in Cows. 

Contagious Epididymites in Bulls. 

Contagious Abortion in Cattle. . ' ' ' 

Scheduled Destructive Poultry Diseases. 

Spirochaetosis. ' 

CoGoidiosis. 

Fowl Typhoid. 

Bacillary White .Diarrhoea. ' 
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Tuberculosis of Poultry. 

CMcken Pox and Roup. 

Fowl Plague in Poultry. 

Newcastle Disease in Poultry. 

The diseases will be dealt with, more or less in the order of 
their importance and interest to the fanner. 

Foot and Mouth Disease. This is a, contagious and eruptive 
fever caused by a,-ii ultra visible virus. In. this country it attacks 
cattle and occasionally sheep and pigs. Owing to conditions of 
climate it is more benign than the conditions met with in Europe. 
The disease begins suddenly and spreads with rapidity. It is 
rarely fatal, but causes loss of condition. It is characterised by 
high fever, salivation and lameness. Immediately on the rise of 
temperature vesicles form inside the mouth, on the tongue, gums 
and palate, round the coronet of the hooves and between the 
claws. These vesicles burst leaving I'aw wounds. The virus is 
very infectious and large numbers of in-contact cattle soon become 
infected. There is usually acute lameness just before and after 
the vesicles form and rupture. Healing soon takes place if the 
animals- are allowed to rest , and they are - kept in clean 
surroundings. Secondary troubles are usually the result of 
standing in wet muddy kraals resulting in screw worm wx,>imds 
on the feet. 

The control of this disease in many countries is by the 
slaughter of all infected herds. In this Colony this is not econo- 
niicail^^^ practical and measures aimed at controlling the spread 
by breaking contact of infected cattle with clean cattle, by means 
of police cordons round cattle-free areas and hastening the spread 
of the disease through infected herds either by concentration or 
inoculation so as to reduce the infective period of infected herds 
is resorted to. The cessation of all animal movements in infected 
areas and large adjoining ai'eas is essential until the possibility 
of spreading infection is eliminated. This also involves the 
control of the movement of products wEich may have become 
contaminated with infection. 

The prompt reporting of suspected outbreaks is an essential 
in getting the disease in hand before widespread natural produc- 
tion of infective virus has taken place. 

Movements from infected areas must be controlled sufficiently 
long to ensure that all infection is dead before allowing cattle 
on to or off the farm. 

African Coast Fever, This is a tick borne disease. The beast 
ia itself is non infectious to another animal but it carries a 
parasite, . Theileria Parvae in its' blood stream. ' Ths parasite is 
passed to another animal by an intermediate host, certain types 
of tick, in which the parasite undergoes developmental changes. 
The changes take place during the moulting period of the tid^, 
and when next the tick attaches to a bovine these parasites set 
' up .the disease of African Coast Fever in the bovine, , Brown and 
red ticks are the most important intermediate hosts. The parasite 
does not pass from the adult tick through the 'egg to its progeny. 
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The disease is characterised by a high fever with temperature 
as high as 108 F, Haemorrhage and ulceration of the stomach and 
intestines are present. Glands are swollen and characteristic 
infarcts of the kidneys appear. Mortality from the disease is 
practically 100 per cent, amongst infected animals. The control 
of the disease is directed against the infected ticks either by 
killing them by short interval dipping while on the infected animal 
and before they can be dropped alive to set up further cases^ 
or secondly by removing cattle from the vicinity of infected ticks 
and preventing the tick having, access to bovine hosts to 
perpetuate the disease. 

The short interval dipping must be kept up as long as there 
is the possibility of infective ticks being on the grazing, which 
means a sufiicently long period after the last case of African 
Coast Fever to be certain that all infected ticks have been 
eliminated. This makes it essential that all cattle must be dipped 
at short intervals and that the cause of all deaths is definitely 
diagnosed by smears for a period of approximately 18 months 
after the last case of African'" Coast Fever. Hand dressing the 
ears, tails clipping and dressing to destroy the ticks more 
inacessible to dip must supplement short interval dipping. 

The control of cattle movements from infected farms and from 
farms on which the disease may be lying dormant is also essential 
and is the origin of the cattle removal permit system. Fencing of 
infected farms to prevent straying and the carrying of infected 
ticks on to clean farms is also part of the control methods. Police 
cordons, around the fenced infected areas, control the straying 
of cattle on to or from infected areas. 

Theileriosis. Specific Disease. Pseudo African Coast Fever. 
This is a tick borne disease of cattle characterised by fever, 
respiratory and intestinal symptoms. The mortality is con- 
siderable and, as the gland and blood smears show parasites 
resembling African .Coast Fever, the possibility of its being this 
disease has first, .to be eliminated. 

Outbreaks in almost all cases follow a period when ticks 
have been plentiful. Cases are met with ' more often in dairy; 
cattle, probably because of their being stabled in the vicinity of 
the homestead, which is usually the locality wdiere most ticks are 
found and also because they oftenest miss dipping. 

■The disease ' starts with’, a' ■high temperature, weeping- at ' the' 
eye followed by a haziness^ of the eyeball. In fine skinned'' anmal',8'' 
a thickening and "even .ridging of the skin, especially on, the neck,', 
.may, be ■ seen. ", 'Breathing becomes laboured with a' tucked "Up''' 
appearance of the 'abdomen. '''The glands at the neck and .'-flank, 
are ■ swollen. , Constipation is present. ' 

Post-mortem, shows' much' fluid' in the^ lung substance, and "froth, 
,in the air passages. ,The lung ' con.ditio,n is the immediate ' cause^ 
of death. '- Ulceration- may . be seen in the 'stomach and' intestine.S' 
and there is' an enlargement of ■ the - spleen. , Jaundice, is evident 
in' the ,'carcase. Owing 'to 'the state of the lungs exertion'"' in, any', 
form ■ must be , avoided. 
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Control methods aim at eliminating the tick population by 
short interval dipping and hand dressing with quarantining to 
prevent the spread of infected tick. Gland and blood smears from 
sick animals are necessary for diagnosis. 

Antlirax or MeitsieMe. This is an infection disease caused by 
a bacillus (Bacillus Anthracis). Human beings and all animals are 
susceptible to the disease. The disease is sudden and very fatalj 
with death occurring usually within 24 hours. An animal whicli 
a short time before was grazing and appeared normal is found 
dead frequently with blood exuding from the nostrils and anus. 
The carcase teems with organisms and opening of the animal is 
to be avoided as it spreads the infective organisms which have 
the power to form resistant spores and remain viable and infective 
for many years. The ilesh is dangerous to man and animals. 
For diagnosis a blood smear may be taken from the ear or tail, 
but as little blood as possible should be spilled, and wLat is 
spilled should' be burned. The diagnostic sjuriptoms are sudden 
death, black tarry blood, and if the carcase has been inadvertently 
opened an enlarged sideen and dark discoloured areas in the 
muscles are met with. An efficient vaccine is available to protect 
■animals on infected areas. Vaccination carried out annually over 
a .period of years protects the animals and reduces the concen- 
tration of infection which wmuld otherwise result from a series 
of deaths. 

Symptomatic Anthrax. Sponssiekte or Quarter SvlL This 
is an acute infectious disease caused by a bacillus (Bacillus 
Chaiiveii), It attacks animals, specially cattle, causing charac- 
teristic crepitating swellings of the muscles. Young animals are 
more susceptible than old. In cattle, fever, loss of appetite and 
lameness in one or more quarters are the first symptoms. The 
characteristic swelling of the large muscle groups develops and 
death usually occurs wdthin one to three days. The mortality is 
practically 100 per cent, of infected cases. 

On post-mortem swollen dark coloured areas of muscle full 
of a red gaseous fluid with a distinctly sour smell may be the 
only lesion. ■ The bacilli are present in the lesion in great numbers 
and smears for diagnosis should be taken from such swellings. 
The spleen may be swollen and gas bubbles evident when cut 
into. The liver may be sponge-like, full of holes and with yellow 
areas. Smears from the yellow areas show the bacilli in large 
numbers. If crepitating swellings with the sour smell are present 
diagnosis is .not difficult. Smears from swellings and the yellow 
:■ a,reas of the liver will confirm the diagnosis. .■ Occasionally a small 
'';<lark cliscoloured portion of muscle or a swollen gland is all that 
is abnormal and the diagnosis will rest on the examination of 
smears from these 'ai-eas. An effective vaccine for calfhood, 
inoculation controls ■ the ' disease. . The infective bacilli are wide- 
spread in nature and calfhood inocuktion should be a routine 
practice on farms,' 

Eedwater. Pisoplasmosis of Cattle. ■. Redwater is ' a. disease 
caused by ' a; protozoan ■ parasite, ■ Babesia.; '"Bovis, " which '' ' is.'- 
transmitted by 'ticks,.-' chiefly ."the blue tick. , 'The. brown', and ':.red' 
tick may also :' t:rans'mit ' the : disease.' The., .parasite;: 'attacks,. .' the 
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red corpuscles of the blood, breaking them down. The broken 
down red cells are transformed by the liver into bile which 
becomes excessive and the number of corpuscles broken, down 
may be so extensive that the liver cannot cope with them and 
they are excreted by the kidne^^ giving a red colour to the urine. 
The excess bile causes jaundice, which is seen by a .yellow colour 
of the membranes and tissues of the animal. Animals sick from 
this disease run a high temperature. In Redwater areas calves 
acquire a calfhood immunity from an early attack of the disease. 
Recovered animals carry the parasite and act as carriers and 
infect ticks to further spread the disease. 

Preventive inoculation, can protect susceptible animals which 
have to graze redwater veld by giving them a slight attack of 
the disease prior to introduction to these areas. Curative treat- 
ment by means of drugs is available and the disease can be 
diagnosed from blood smears. Dipping controls the disease by 
destroying ticks, but it must be remembered that recovered 
a,mmals act as a reservoir to infect further ticks. Infected blue 
ticks can pass the infection through the egg to a fresh generation 
of tick. 

Heart Water. This is a tick borne disease caused by a 
parasite, Rickettsia Ruminatum, and transmitted by the true 
bont tick, Amblyomma Haebraeum and Aniblyomma Variegatum. 
The disease affects sheep, goats and cattle. The incubation 
periods varies from 10-28 days. The disease is characteristic by 
high temperature and nervous symptoms. Dilation and rolling of 
the eyes, twitching of the muscles, spasmodic exaggerated 
movements of the limbs, walking in circles and da..rting in and 
out movements of the tongue may all be noticed. Breathing 
becomes laboured ov/ing to fluid collecting in the lungs and in 
the heart sac. Death may occur suddenly wdth convulsions. 

Post-mortem Symptoms. Commonly there is a collection of. 
fluid in the peritoneal cavity. In sheep the heart sac is often 
distended with fluid which may or may not coagulate on exposure 
to air. In cattle the fluid in, the heart sac is not so constant a 
symptom. The lungs are usually filled with fluid and froth escapes 
through the bronchii. Curative treatment by nitravenous 
injections of uleron gives fair results. 

The control of the' disease is by short interval dipping, five 
days interval at least, to cope with the bont tick, which is only 
on the animal ■ for a short period. Removal of cattle to clean 
veld after dipping reduces the mortality, but the abandoned veld 
remains infective until the infected ticks have died off. ' The bont ■ 
tick does not survive at high .altitudes and the disease is a' low: 
veld dsease. Cattle and sheep are often _ia,oved to high .weld 
during the very active tick : season and the low veld ' grazing ; is" 
utilised during the dormant tick period. Cattle moved' from a 
Heartwater .area require that they be, free from bont ticks 'to 
prevent spreading the disease. ■ 

Tuberculosis. This is' a contagious disease caused by" the 
Bacillus Tuberculosis. Most species of mammals, in.cluding human, 
being and birds, are susceptible. Cattle, particularly dairy cows,. 
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and pigSj are most frequently afected. The onset of the disease 
is very insidious and the incubation period may be lengthy. At 
first symptoms are very indefinite and may remain so according 
to the site of the lesion. In advanced cases emaciation and 
chronic cough indicating the presence of the disease in the lungs 
is frequently met with. In cows lesions in the udder are common 
and one or more quarters may become hard and enlarged. The 
character of the milk changes, and infective bacilli are present. 
The disease may be detected during life by means of the tuberculin 
test. On post-mortem the carcase may show lesions in the glands 
and organs. The lungs, liver, kidney, spleen, uterns, udder; 
pleura and peritoneum being involved. The lesions in the organs 
are nodular like abcesses filled with a yellow cheesy material and 
in long standing cases the lesion may be encircled with a fibrous 
capsule. The lesions on the pleura and peritoneum are thickened 
masses of pinky white to grey red tissues resembling grapes. 
These lie along the ribs, the diaphragm and the serous membranes 
of the lungs and intestines. 

The incidence of tuberculosis in the territory is low amongst 
animals, chiefly on account of the open range method of running 
cattle. Tuberculosis is always more prevalent amongst stalled 
animals owing to the fact that the disease is spread by inhalation 
of infective material from an animal suffering from the lung 
form of the disease. In the confined space of a stable infection 
is more readily picked up by in-contacts. The majority of stabled 
animals are milk cows, which means that the greatest infection 
normally occurs in milk producers. 

The control of tuberculosis is based on the tuberculin test of 
ail cattle on arrival to prevent the introduction into the country 
of animals suffering from the disease. The total eradication of 
the disease involves testing all herds with tixbercuHn and 
slaughtering all reactors, with re-tests of the herds at intervals 
of several months to detect new infection. 

Trypanosomiasis. Hagana. Tsetse Ky Disease. This is an 
infectious disease of domestic animals and game caused by 
species of a blood parasite called a Trypanosome. The most 
important species are T. Congolense, T. Brucei and T. Vivax. 
The^ disease is characterised by anaemia, emaciation, , lack of 
energy, remittent fever, swollen glands and subcutaneous oedema. 

: The , trypanosomes are transmitted to animals by the tsetse fly, 
'in which fly they undergo stages of development. ' Mechanical 
transmission ' by biting flies is also possible. Game play a role 
' in, this disease as they are a natural reservoir of the trypanosomes 
'■ and the' chief food supply ■ of ■ the tsetse fly. ’ The fly follows the 
game, ' and . extension of the haunt of game means extension' of 
the '.'haunts of the fly.. Drug treatment by means of inoculation 
with tartar emetic and other proprietary drugs can control the 
course, of the -disease and maintain the condition and energy of 
'„'the.''aTi,inial, but the parasite is not entirely' eliminated and .the 
., ; animal is, prone to relapse, under adverse conditions. 

Eradication 'of ... the d.isease involves attacking the fly; its 
habitat and its.,"' food.,' supply., ' The fly ,fav,ours shady bush country 
and does not' ,fly far from such .places. . Cutting all bush for ,a 
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■certain distance prevents encroachment of the fly. Driving back 
the game and maintaining game fences to prevent its return 
starves the fly and reclaims areas from fly invasion. 

Lumpy Disease ol Cattle. This is an infectious disease of 
cattle of an urticarial nature which may foe accompanied hj 
swelling of one or more limbs or regions of the body. The cause 
of the disease is unknown, but it is suspected to be an insect 
borne, virus disease. The mortality rate is low. 

Symptoms. The main feature of the disease is the appearance 
of very characteristic ‘Tumps’' over all or part of the body. These 
vary in size and in number and are easily felt by palpation as 
round firm swellings of the skin over which the hair becomes 
erected. These lumps may become necrotic and portions of the 
overlaying skin may slough o:ff, or remain as hard pieces of skin 
from which the hair falls off. The lumps may appear by them- 
selves or be accompanied by swelling of one or more limbs, or 
with swelling of the head,’ neck and belly. With swelling of the 
limbs, mummified patches of skin can often be noticed which 
eventually slough off leaving open sores. The normal course of 
the disease is about 14 days, but the skin condition remains for 
some time. There is considerable loss of condition and reduction 
of milk yields. If sloughing takes place secondary troubles result 
such as abscess formation and screw worm wounds. Acute cases 
with subcutaneous and internal haemorrhages ending in death 
have been encountered. The disease appears to be seasonal, 
subsiding with the advent of cold weather and frosts. 

Control Methods. Owing to its infectious nature this disease 
has been gazetted in the Schedule of Destructive Diseases. To 
prevent spread, all movements off or through the infected farm 
are subject to the sanction of the Controller of Stock. Cases or 
suspected cases should be reported to the Yeterinary Department. 

Contagions Vaginitis and Contagions Epididymitis. This is 'a' 
contagious venereal disease of cattle affecting breeding cows ond 
bulls. The cause of the disease is unknown. In the bull the 
disease causes enlargement of the testicles, especially of the 
epididymis, and eventual loss of function. In the cow an inflam- 
mation of the vagina in the vicinity of the cervix occurs causing 
a vaginal discharge. The condition in the cow prevents concep- 
tion and the cow keeps on returning to the bull. The bull infects 
the cows and infected cows can infect the bull at coitus. The,, 
disease is very insidious. The first suspicions may be cows failiiig 
to hold to the bull and returning for repeated service, or the shape 
of the testicles of the bulls may be noticed .to ; be ' abnormal. : 
Palpation of the testicles will disclose 'a' hardening' and '.enlarging,, 
of the tissues, especially of the 'epidymis, which .may increase to 
the size of a cricket ball and' la'rger than the main body "of ".the'' 
testicle. 

' .Control 'Methods. 'In the bull there is 'no ' treatment available. 
Once infected'. . the' disease destroys the 'testicles and ' in "attempting," 
service the bull can disseminate the disease.' Immediate , slaughter 
is. 'the ." only means " of controlling the ' spread , of the dise'ase.' ■ by 
.bulls. ■ In cows " vaginal ■ irrigation" with iodine ' solution ' with , no'" 
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access to bulls until the local condition has cleared up has been 
resorted to. Artificial insemination has been practised in one, 
territory to prevent dissemination of the disease and to maintain 
breeding. 

Contagious Abortion in Cattle. This is a contagions disease 
of cattle caused by a bacteria, Bacillus Abortus, which gains 
access to the womb and causes abortion. 

Symptoms. There are no general symptoms seen. Abortion 
may result suddenly and be even unnoticed. A secondary result 
may be a retained afterbirth, and in herds where retained after- 
births are frequent, Contagious Abortion should be suspected. A 
cow once infected may abort as many as three times, but usually 
only once. Subsequent calves may be weakly. Cows may become 
sterile. 

Control Methods. The infected animal may be detected by 
blood test. Blood is collected in small tubes containing preser- 
vative and forwarded for a laboratory test. In infected herds 
calfhood inoculation with Strain 19 Contagious Abortion Vaccine 
and repeating the inoculation after the first calving is claimed 
to clear the infection in a herd. All fresh introductions to a clean 
herd should be made on negative blood test. 

If possible infected cows should be separated from clean cows, 
especially during calving, and for about three weeks after, as it 
is during this period that the womb discharge spreads the disease 
by contaminating the pasture or food materials. Cows become 
infected by eating such contaminated material. Infected cows 
may secret bacillus abortus in their milk and cases of Undulant 
or Malta Fever in humans may occur from drinking such milk. 

Doiirine* This is a disease of equines caused by a trypano-* 
some (T. Equiperdum) which is transmitted from animal to animal 
during the sexual act. It is characterised by swelling and 
inflammation, of the external genital parts in both sexes with 
discharges. The swellings appear a week to a month or longer 
after copulation. This is followed by sharply defined swellings 
on the skin on various parts of the bodjq which disappear in a 
few days to be followed by a further crop. Nervous symptoms 
such as inco-ordinated movements, unsteady gait "and partial 
paralysis of the lips, nostrils and hindquarters develop. Emacia- 
tion, generally follows. The disease is chronic and deaths occur 
from ' six months to two years after infection. The disease can 
be detected by a serum test which is used to prevent the intro- 
,duction,'ol infected animals into clean aimas. xls the disease is 
'.'transmitted by coitus the 'prevention' of breeding by infected 
'■".animals controls ' the . disease. 

EaMes. Hydrophobia. This . is an infectious inoculable 
disease caused,' by an ultra visible .virus. All animals,, including 
human beings, are susceptible, but the dog is the main spreader 
of the disease.' The, disease- is' characterised by symptoms' of " 
madness and later*”' pamlysisV'.;' The affected' dog changes , its. 
normal disposition.. .It becomes' restless, hides away and''" wander S' 
in an -aimiess manner.' it snaps - at persons,; animal's and, 'ob-jectS'; 
It may foam at^ the "ihouth and tear '.up and swallow all 'manner' 
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of things. It may go on the run and proceed for amazing 
distances snapping dangerously at people, animals and objects.' 
The bark changes to a howl. Paralysis sets in and the jaw drops. 
Saliva trickles from the mouth owing to inability, to swallow. 
The saliva, is infectious and can infect by being inoculated into 
the body by a bite from the rabid dog or if saliva enters the 
■ body by way of a scratch. The route of infection through the 
body is by the nervous system. 

Post-mortem symptoms are not constant. The stomach may 
contain an assortment of foreign material swallowed by 'the 
animal. The brain of a dog dead from rabies or destroyed on 
suspicion is examined for “negri bodies’^' or brain substance is 
inoculated into laboratory animals to confirm the diagnosis. The 
dog, through his close domestic contact with human beings and 
animals, is the most dangerous spreader of the disease, but 
species of wdld cat act as reservoirs of infection and spreaders 
of the disease in countries where these animals exist. 

The control of the disease is by control of the entry of all 
dogs into the territory. When an outbreak occurs all stray dogs 
should be destroyed and muzzling and -restraint exercised o.n 
others. It is important to diagnose the disease in suspected 
animals which have bitten people in order that curative treatment 
may be commenced as early as possible. Curative treatment for 
humans developed on the lines of Pasteur’s work with neurotropic 
virus standardised and attentuated is available. It is essential 
that all suspected cases be treated before the natural virus has 
established itself in the nervous system. 

Scab (Sheep). Mange. This is a disease caused by small 
insect parasites known as acari. Three forms are known, 
Psoroptic Scab, Sarcoptic Scab and Symbiotic or Cliorioptic Scab 
caused by particular species of acari. ’ All three are characterised 
by scab covered sores. The skin underlying the scabs is under- 
run by channels in w'hich the insects have burrowed, mated and 
laid eggs which hatch out in the channels. The first symptoms 
noticed are the sheep rub themselves against fixed objects 
breaking off the wmol and causing sores. The skin under the wool 
is inflamed. Small pimples form from which a thick serum exudes 
to form a crust or scab. The area of the scab increases and 
spreads to other parts of the body. Great itching and, iineasiiiess/ 
result and untreated sheep become emaciated and die. 

Psoroptic Scab occurs on the less woolly part, but spreads 
to other, parts. 

Sarcoptic Scab occurs on the bead, ears and tail. 

Symbiotic or Chorioptic'-. Scab appears „ usually about " 'the 
pastern and coronets. . ■ ■ 

The disease, 'can be diagnosed by taking scrapings , from the . 
sores and 'examinmg under -.a miscroscope 'or";a good hand; .lens \ 
for the insects. The disease is' 'controlled, by dipping. In. sheep; 
rearing countries' double dipping, two ,dippi'ngs, ,at . .an .inteiwal 
.of between *7-14 days, in., appro,ved dips of scheduled strength, 'is' 
oo'mpulsory. '' The parasite soon 'dies if 'prevented from reaching 
& host so; that infected premises -are rendered .safe "after a period' 
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of quarantine and freedom from sheep. Infected flocks are 
quarantined and no movement allowed until after dipping, and 
on inspection found free from the disease. 

■ Mange on HorseSj Mules and Donkeys. This is a disease of 
the skin caused by small insect parasites known as acari The 
disease is similar to scab in sheep, but is caused by different 
varieties of acari. The Psoroptic and the Sarcoptic types are 
the most important in equines, the Symbiotic type not coming 
under the scope of the regulations. Sarcoptic and Psoroptic 
mange usually appears on parts of the body to which harness 
is applied, but spreads to other parts. The first symptoms are 
rubbing and biting, pimples and scabs appear. The hair falls 
out. If neglected the skin becomes hard and ridged. The animal 
becomes emaciated and may die. Symbiotic mange appears at 
the root of the tail and the lowmr parts of the legs. Diagnosis is 
made from scrapings from the pustular sores and finding the 
parasites present. Harness and grooming equipment are the 
commonest means by which the parasites are spread from one 
equine to another. The control of the disease is by means of 
isolation of infected animals, disinfection of premises and equip- 
ment and treatment of infected cases by dipping or dressing with 
insecticide preparations. 

Rinderpest. Uattle Plague, Rinderpest is a contagious 
disease of cattle, attacking also various species of game, and is 
caused by an ultra visible virus. The disease spreads rapidly. 
It gives rise to fever, haemorrhage and ulceration of the 
mucous membranes, especially of the digestive track, causing 
sores in the mouth, stomach and intestines. Blood stained 
diarrhoea results. Eruptive sores can only be seen on the skin 
on difierent parts of the body. The sores on the mouth and 
nostrils become covered with diphtheric membranes. The disease 
spreads rapidly and mortality in fresh outbreaks may be over 
90 per cent. Effective methods of virus and serum inoculations 
have been evolved and used in countries where the disease exists. 
Control methods are based on a passive immunisation of cattle 
surrounding an infected area and quarantine and slaughter in 
the infected area when the disease makes a first appearance. 
Game' play a role in , the spread of the disease, and in a quarantine 
.area' ’ their destruction or enclosing within the area .must be 
'Considered. The dise'ase has not appeared in this territory for 
over forty, years, but as it is enzootic in parts of Africa ther,e is 
an ever-present danger of its reappearance or introduction. 

Lung Sickness. . .Pleuro- Pneumonia, ■ This "is a contagious 
disease of cattle characterised by inflammation of the lungs and 
pleurisy." It is caused by a minute organism (Asterococciis 
''Mycoides) present in the exudate ' from the ■ diseased lung. The' 
dise'ase ' is ' , transmitted, by inhalation from direct contact ,with an 
infected , animal The incubation period is ■ 1,~4 weeks ' and the 
early stages, , are often: riot noticed.,' Infected , animals ■ develop ■ a 
cough with painful breathing and great emaciation occurs.,' The 
condition of . the ,■ .animal may improve, after ' the ■ ■ acute ■ stage, 
but such, recovered "animals known "as '‘lungers” may be infe,ctive 
and spread the disease ■ 'by contact ''with 'susceptible', animals. 
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On post-mortem tlie lungs show pleurisy and may be fixed 
to the chest wall by a yellowish membrane. The lobules of the 
lungs are separated by thickened areas of yellow fibrous tissues. 
Encapsuled dead areas of the lung may be seen. The disease 
was eradicated from this territory, but it is present in adjoiniiiig 
territories. The introduction of the disease is controlled by 
veterinary examination of all cattle before entiy from countries., 
in which the disease exists. It is considered that the disease was 
eradicated from this territory when African Coast Fever swept - 
the country and killed off all the “lungers.” The official method 
of control at that time wms based on the destruction^ of all 
infected animals and the inoculation of ail in-contacts. 

Cxianders or Earcy. This is a contagious disease caused by 
the Bacillus Mallei. It attacks equines principally. It is called 
Farcy when sores are located on the surface of the body or limbs 
and Glanders when the symptoms are seen in the nostrils, 
submaxillary glands and lungs. In Farcy one or more legs may 
be swollen with ulcerating nodules along the course of the 
enlarged lympatic vessels. In Glanders there is a thick grey 
discharge from one or both nostrils and ulceration may be seen 
inside these The glands 'under the jaw are enlarged and hard. 
In severe cases the temperature is raised and respiratory 
symptoms are evident. In chronic cases the temperature may 
stay round normal. 

The post-mortem appearance of Glanders is of numerous 
small grey nodules throughout the lung substance with ulceration 
of the air passages. The diagnosis of Glanders is confirmed by 
submitting the animal to the Maliein Test. The control of the 
disease is by preventing the introduction of diseased animals by 
testing all importations with Maliein. The disease has been 
successfully eradicated from the territory, which makes Maliein 
Testing on entry of all equines very important. 

Epizootic Lymphangitis.. This is a chronic disease affecting, 
principally equines and is caused by a parasite knowm as 
Gryptococcus Farciminosus. The disease is characterised by 
purulent inflammation of the cutaneous and subcutaneous lymph 
glands with the formation of abscesses in the glands. The 
incubation period may be prolonged to several months. Nodules 
appear on the skin which break down and ulcerate. The lymph 
vessels in the vicinity become cord-like and further nodules ^ form 
along the course of their vessels. ' The temperature remain'^' 
normal and appetite , is maintained. The . condition is mainly 
cutaneous and chronic and resistant 'to 'treatment.. It resembles... 
B'arcy, but " is differentiated by 'the specific parasites a.nd , non-., 
reaction to Maliein. This disease has been' successfully eradicated: 
from the territory. Control .methods' demand examinatio'H " of ' "all 
imported equines to prevent reintroduction of the disease.,' 

Swine Fever*, This is a contagious 'eruptive' disease , of 'swine 
caused by an 'ultra visible virus. The disease in 'acute., .cases 
commences with a high' " temperature and. quickened' breathing. 
The pigs lose control of their' hindquarters' and' .stagger ' about' 
when made, to walk.' 'A red rash turning to purple appears' 'On 
the ".skin 'at the base of . the tail, under the belly, inside the thighs 
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and on the ears. Death in these cases generally occurs in about 
three clays. In the more chronic cases the symptoms show up 
more slowly. The pigs run a high temperature, are dull and not 
inclined to move about. They go off their food and may vomit. 
Constipation is followed by blood stained diarrhoea. Ked patches 
turning to purple appear as in the acute cases. Lung trouble, 
including a cough ,and laboured breathing, may occur. Deaths 
usually occur within one to three weeks. Recovered animals are 
very emaciated. 

On post-mortem the carcase shows emaciation and livid skin 
patches. Haemorrhage, swollen glands, thickened bowel walls 
are evident. Where the disease has dragged on for some time 
ulceration on the tongue, stomach and intestines are present, a 
particular site being the region of the junction of the ileum and 
caecum. In many cases the lungs are severely affected showing 
haemorrhage, pneumonia, and necrosis. 

Diagnosis. Clinical symptoms vary so much that these may 
not be sufficient for diagnosis. Usually several post-mortems have 
to be made. Fever associated with haemorrhages of the skin, 
with ulceration and formation of deposits on the mucous 
membrane of the mouth and throat usually are suggestive. These 
confirmed with pneumonia and ulceration and thickening of the 
bowels and the extent of the outbreak usually establish the 
diagnosis. The disease does not exist in the territory. Control 
methods demand that importations, of swine be certified to 
originate from areas in which swine fever has been absent for 
twelve months or more, in order to prevent introduction of the 
disease. ■' 

Swine Erysipelas, This is an infectious disease of swine 
caused by a bacillus (Erysipelothrix Rhiisiopathiae). It is charac- 
terised by lever, discolouration of the skin, internal haemorrhages 
and in long standing cases with wart-like growths on the valves 
of the heart. The disease is ■ met with in acute, sub-acute and 
chronic forms. In acute forms areas of the skin, on the ears, 
neck, shoulder, back, buttock and thighs show raised diamond- 
shaped patches red 'to purple in 'Colour. These patches may run 
together to form irregular masses. The disease in the acute form 
is "rapidly fatal and about 80 per cent, of cases succumb. In 
sub-acute , and chronic cases, fever, skin rash and Tameness are 
/evident. The carcases of acute cases show an intense red 
discolouration throughout due to internal haemorrhages. In 
.chronic, and sub-acute cases the rash may w-ear off, but the skin 
.':';inay .show .sloughs where the rash, appeared. A characteristic 
'/lesion on the valves of the heart is met with in long standing 
.c.ases' and resembles ' soft wards. The disease is not pres 0 ,nt in 
this ■ territory, ■ Control measures aim at preventing the introduc- 
tion' of „ infected animals by means of veterinary inspection and 
certification before arrival and inspection on arrival. Immune 
serum, can' protect in-contacts.’ 

:'Skm ' BlSeaseU This is , :a skin disease of cattle 
^considered to be; causedk'by the" ' 'Bont''' Tick' ""(Amblycin'ina 
Haebraeum).' ■ It is characterised/.by-.'skin. eruptionS 'USuaiiy 'cohi- 
i3aencmg,';'0'n the less ^hairy p^arts of the body and' then gradually 
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extending to other parts, particiiiariy the back. The disease has 
so far only been found in areas where the bont tick is present. 
To obtain results by curative treatment it is essential to commence 
in the early stages and paraffin applications appear to give the 
best results. The control of the disease aims at destroying the 
bont tick by hand dressing and short interval dipping. 

SCHEDULED POULTRY DISEASES. 

Spirocliaetosis. This is a blood disease' of poultry caused by 
a spirochaete {Spirochaete GalUnarum) transmitted by the fowl 
tick {Argus Fersicas), 

The onset is sudden. Birds apparently healthy the night 
before are found dead in the morning under the perches. There 
is dullness, ruffled feathers, loss of appetite, diarrhoea, emaciation 
and death. The parasites are found in large numbers in the blood. 

The control of the disease is destruction of ticks in the poultry 
houses and runs. 

The tick is a soft bodied tick resembling the Tampan and in 
many cases is referred to as the Tampan. The larval stages may 
be found commonly under the wing and are then only about a 
tenth of an inch long. In the nymphal and adult stages the tick 
usually attaches for a short period, usually at night when the 
birds are roosting and then they detach and hide in cracks of the 
wood and brick work during the day. The spirochaete can be 
seen in blood smears from infected fowls. 

Control methods rely upon the destruction of the fowl ticks 
in the premises by periodic spraying with an insecticide. 

Coccidiosis ol Poultry. This is a disease of poultry caused by 
a (C occidium Avium) which gives rise to an enteritis with heavy 
mortality. 

Parasites are passed in the droppings of infected birds. These 
are picked up by other birds and the encysted parasite on 
reaching the intestine liberates several forms which enter the cells 
of the intestinal wall. Development takes place with large 
increase in the number of parasites which cause great damage to 
the intestines resulting in acute diarrhoea which may be streaked 
with blood. Parasites are passed out with the faeces to infect 
other birds. 

The disease develops and spreads rapidly wdth he^avy losses." 
It eventiiaiiy becomes chronic in the remainder of the flock. 
Affected birds lose appetite, become droopy and emaciated.';. The 
vents a,re solid with a pasty white diarrhoea which' may, be tinged', 
with, blood. Leg weakness, - paralysis and death follow's:,,, The 
parasites can be detected in the droppings of infected' birds' by 
microscopic examination.. ; ' 

TubercuIO'Sis of Poultry, There is an ; infectious, : disease "of' 
'.'Poultry caused by the Bacillus' ,Tuberculosis., , Hot only is','", the 
disease destructive to poultry flocks, but it' is ' O'ften, ,the source 'Of 
spread to other ,a'.nima,Is , on the farm, and", '.a 'danger , to - human 
.beings,' especially those, 'managing 'the 'fl,ock.' ,, 
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The disease is slow going and chronic. Deaths may not occur 
imtii the disease is well established and deaths, which are usually 
the outcome of emaciation, may be so sporadic a.s to be accepted 
as norma! and mask the disease. 

The only symptoms noted may be loss of -weight and emacia- 
tion. Post-mortem usually reveals pearly gray white nodules in 
the liver, spleen, ovaries, lungs and on the peritoneum varying 
from pin head size to that of a pea. 

The disease may be diagnosed by testing with Avian 
Tuberculin. 

Bacillary White Diarrhoea. This is a disease of baby chickens 
caused by a bacillus (Salmonella Fullorii’m) which gives rise to 
a white or whitish brown frothy diarrhoea. It is very fatal and 
causes heavy losses in young poultry. 

The egg from infected hens may contain the bacteria and 
chickens are born with the disease, which rapidly spreads amongst 
the newly hatched chicks. Infected chicks are sleepy and dull. 

The frothy diarrhoea is the most prominent symptom. 
Mortality may be as high as 75 per cent. Recovered birds do not 
make good w^eight and hens harbour the bacilli in the ovaries 
to infect the eggs. 

Infected birds can be detected by a serum test. 

Fowl Typhoid. This is a disease of poultry caused by a 
bacteria Salmonella GaUinarunu 

The disease commences with diarrhoea of a greenish yellow 
colour. There is loss of appetite, thirst, drowsiness, diarrhoea, 
emaciation and death. 

The disease is rapidly fatal. The bacteria can be isolated 
from the blood of the bird. Post-mortem shows intestinal catarrh 
and small haemorrhages of the mucous membranes. 

The liver is congested and has a characteristic bronze 
appearance. There may be grey necrotic patches on the liver. 

The disease is spread by birds from an infected flock being 
introduced. Infection can be passed through the egg and young 
infected chicks hatched out. 

The droppings of infected fowls and dead carcases are sources 
of further infection. 

There is a prophylactic vaccine available. Vaccination, 
sanitary measures and curative serum injections can control an 
outbreak. 

■ Chicken Pox and Roup. These diseases are caused by an ultra 
visible virus. The two conditions are often met with together 
and controversy exists as to whether they are ' not the same 
■ disease and caused by one or twm viruses which owing to the 
nature of virus cannot' be separated. ' ■ 

■ CHICEIN POX is' characterised by typical scab like sores 
on the .wattles,' comb' , and ’.face varying from the size of a pin 
head to a pea resulting 'from ■ original pimples' which have 
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ulcerated. The virus which spreads the disease is contained in 
these sores and on contact with the broken skin of susceptible 
birds can set up the disease. Usually combs, which are easily 
injured, are the main seat of sores. Infection can also be spread 
by blood sucking insects biting an infected fowl and these are 
capable of transmitting the disease for 14 days afterwards. 

The severity of the disease varies from season to season and 
mortality may be from 5 to 70 per cent. 

A Chicken Pox vaccine is available for the protection of 
poultry. 

ROUP. This disease is caused by an ultra visible vims. The 
characteristic of the disease is catarrhal condition of the nose 
with an offensive discharge. This discharge at first watery becomes 
purulent and evil smelling and blocks the nasal passages showing 
sw^ellings under the eye. 

Nasal' Roup may appear by itself in a flock, but it is commonly 
accompanied by Diphtheritic Roup in which sores appear in the 
mouth. These sores are covered with a yellowy white cheesy 
mass overlaying an ulcerated surface. 

Fowls suffering from Chicken Pox and Roup should be isolated 
from the rest of the flock. Individual treatment is seldom worth 
while, but sores may be scraped clean and dressed with Silver 
Nitrate or Tincture of Iodine and the nasal passages drained 
and dressed. 

Fowl Plague is an acute highly infectious disease of fowls 
caused by a virus which is highly fatal. 

Symptoms. It appears suddenly and chickens may die with- 
out showing any symptoms. Birds appear weak and inclined to 
stay in one place. They appear dull and listless with ruffled 
feathers, refusing food and finally staggering before death. The 
combs and wattles become dark red or blackish. There is often 
swelling of the head and throat with a discharge of mucus or 
blood stained exudate. Finally there is difficulty in raising the 
head from the ground, and the birds become comatose and die 
usually within a couple of days. On post-mortem the most charac- 
teristic lesion is haemorrhages on the surface of the crop and 
gizzard. 

Control Methods. Fowl Plague is the most fatal disease of 
poultry, and destruction of infected flocks and disinfecting of 
premises and equipment is the usual method of preventing 
infected birds spreading the disease to other flocks. 

Mewcastle Bisease is an affection of poultry closely resembling 
Fowl Plague and also caused by a virus. ' 

Symptoms, The condition' is almost indistinguishable" from 
Fowl Plague, except that' it is not ,so acute and the incubatio'n, 
period (7 days or more) and the course of the disease is longer. 
The disease is more highly contagious ' than , Fowl Plague. ' The' 
mortality is very high and 'the disease is sometimes called ' Pseudo 
Fowl Plague. ' ' 

■Control Methods, These are 'similar to methods adopted, for 
Fowl Plague. , - ■ ' 
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■Mi 

Southern Rhodesia 
Veterinary Report. 

FEBRUARY, 1947. 

Diseases. African Coast Fever. No exteiisions uf the disecibe 
Avere reported iu Ci'ii]jmga or Melsetter districts. Eight death;’ 
were recorded oil the infected, farms in Cliipinga. 

Antlirax, Four outbreaks were -reported from Fort Yicturi,;! 
district, three in luitive areas and one in the Eiiropeaii area. 

Trypanoso-miasis. Three- cases were reported from Cliipinga 
at'ea. 

'Lumpy Skin Disease. Nine new centres of infection were 
recorded in Salisbury district and the disease remains very mild. 

Firoplasmosis. An increase in this disease has been noted in 
all districts. An outbreak with a mortality of 130 head was 
reported from Bulawayo in a herd of 400 head, this is the largest 
mortality that has occurred in the country , for jiiaiiy years. 

Anapiasmosis, An increase in this disease is also reported, 
but the mortality has not been high. 

Tuberculosis. Four carcases of ]iig.s were condemned in 
l.hntali Abattoirs. No cases were recorded in Biila%vayo 'or 
tSalisfoury. 

Mallein Test. Thirty horses were tested with negativ'e 
results. 

Tuberculin Test. Nineteen bulls, 3u cows, (S heifer.s ;iml iO 
yearlings wei'e tested with negative results. 

IMPORTATIONS. 

Uiiiled Kingdom : 1 bull (breeding). 

Union of South Africa : 15 bulls (breeding j, 57 cows aud calves, 
12 horses and mares, 22 geldings, 310 sheep (slaughter), 62 sheep, 
(breeding).' ■- “ ' ' ' y ' 

EXPORTATIONS. 

Unioii of South Africa: 1 gelding. 

Nortlieni Rhodesia: 4 bulls, I pig (hrecding), 964 sheeji 
(si a. lighter). 

Po]*tuguese East Africa: 53 oxen (slaughter). 

EXPORTATIONS— MISCELLANEOUS. 

In Cold Storage. 

'Union uf South Africa-; Meat rolls 7,134 lbs., hani l,0,S9b ibsg 
sausage 2,€4'2 lbs., fats 1,944 lbs., pjork 5,623 lbs. 

Nortliern Rhodesia: Beef '53,741 lbs., bacon i,21iv lbs., liaiit 
133 lbs., sausage 526 lbs., fats 133 lbs., brawn ,30 ibs'., offal 7,651 
Ib-s., pork 2,488 'ibs., .sausage casings 30 lbs. 

(Becliiianaland Protectorate': Beef '8,294, lbs. p .bacon 251 lbs.. 
iiaiii.l7l lbs., sausage, 566 lbs., fats 694 lbs., brawn 91 .lbs.,, "offal 
262 Ibs., i‘jork ITlbs. 

' Belgian Congo: Beef 142,9-21 Ibs., bacon S82 lbs.,, ham 2,205' Ib'^'., 
uffaX 20,329 lbs., pork 3,513, Ibs., veal 2,759 ' lbs.,, -poultry 198" lb's... 
.mutton 102 lbs. . . 

., Portuguese East - Africa: Beef 22,340 lbs., l:ia.m ' 

HUSTON, ■ - ' 

- Chief Yet-erinary Burgeon. 
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GeneiaL Duiiug the month rains fell in ail districts, aiiti 
Miports of iiiiprovenient in grazing were recei\“ed from all excepts 
Bulawayo and Fort Yictoria; in these latter districts the position 
is still critical. In the rest of the territory cattle are re})()rted 
to be in good condition. 

Ticl Life, The hicideuce of ticks has increased in ail districts 
except Melsettcr and Chipinga owing to the restricted dipping 
progranirne that can be carried out. In Mel setter and Chipinga, 
where the drought has not been seriously felt, dipping is still 
being carried out regularly. 

Movement from Drouglit Stricken Areas. Duiiug the mouth 
9 , 82^5 head of cattle w^ere moved into the Balisbury Yeteriuary 
District and 7,235 distributed to farmers. 

Deaths amongst these cattle have been reported from red- 
water, gallsickiiess and internal parasites, but, except for these, 
the geiiei'al opinion is that they have improved in condition. 

Biseases. African Coast Fever. No extensions of this disease 
were reported and no deaths from it ]ia\-e taken place on any of 
the infected farms. Unfortimately one case of a putrid calf was 
liound on Kenilworth wiiicb, if no further cases of the disease 
(»eeur, will prolong the Cjuaiantine period. 

Anthrax. One centre of infection, Majiri, iii Umtilikwe 
Reserve, Fort Yictoria, was diagnosed and 9,658 animals w-ere 
immunised. This centre adjoins others reported last month. 

Trypanosomiasis. Two cases w'ere diagnosed at Chisa/s Kraal, 
Ndanga district, which is close to the Portuguese East Africa 
border. This is a new infection. 

in (Jhipinga area six cases were rejjorted frotn pre.vioLisl.\' 
infected farm.s. 

Lumpy Skin Disease. Six new centres of infection liavt' 
oecurred in vSalisbury district in the vicinity of old infected areas 
Tiie disease is reported as being extremely mild with only a small 
percentage of the contact cattle becoming infected on each farni. 

Theileriosis. There has been an increase in this disease during 
the month, thirteen centres being diagnosed. 

In tw'o cases the mortality was large and this w’as due to the 
movement of cattle for drought relief purposes having to take 
place over known infected veld. 

x\n outbreak on a farm in Lmitali district tile end of January 
was cleared up by five day dipping and hand-dressing; the last 
; death being recorded on 3rd March. 

Piroplasmosis is reported as increasing in all 
' districts due again to the restricted dipping, and in Salisbury to' 
the; large' movements of drought relief cattle. 
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AnaplaSinosis, The remarks with regard to Piroplasmosis 
apply equally to this disease. 

Quarter E?iL Onh' two cases reported. 

Maliein Test. Fifty-three horses were tested with negative 
results. 

TubercttiiE Test* Four bulls were tested with negative results. 


IMPOETATIONS. 

Union of South Africa: 4* bulls, 17 horses and mares, 44 
geldings, -136 sheep (slaughter), 25 goats (breeding). 

United States of America: 1 bull. 

EXPOETATIOUS. 

Northern Ehodesia.: 497 sheep (slaughter), 3 bulls (breeding), 
12 donkeys, 2 geldings. 

Portuguese East Africa: 22 oxen (slaughter), 15 cows 
(slaughter). 

Belgian Congo : 73 donkeys. 

EXPORTATIONS-MISCELLANEOUS, 

Ie Gold Storage. 

Union of South xifrica: Beef 411,396 lbs., offal 10,875 Ihs., 
bacon 6,131 lbs., ham 30,036 lbs., fats 10,358 lbs., poultry lbs., 
sausage 1,225 lbs. 

Xortliern Ehodesia: Beef *244,059 lbs., pork 16,513 lbs., off‘aI 
15,744 ibs., ham 1,453 lbs., fats 1,894 lbs., sausage 1,180 lbs., brawn 
104 ibs. 

Belgian Congo: Beef 312,612 lbs., veal 6,735 lbs., pork 4,857 
lbs., offal 21,086 lbs., bacon 658 lbs., ham 3,616 lbs., poultry 205 
lbs., sausage 30 lbs. 

Portuguese East Africa: Beef 29,077 lbs., offal 3,096 lbs. 

Meat Products from Liebig’s (Ehodesia) Ltd.^ West HicholsoB. 

Union of South Africa: Corned beef 121,500 lbs., Ideal Quick 
Lunch 745 lbs. 


P. B. HUSTON, ' 

Chief Yeterinary Surgeon. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932"47. 


Montliiy Report Xo, 173: April, 1947. 


Eed Locust: Jomadacris septeinfasciaia Serv. 

No reports of locusts in any stage of development within the 
Co!on;r were received. 


J. K. CHORLEY, 

Chief Entomologist. 
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Editorial 


Notes and Comments 


P. R. B. HINDE, Esq., M.B.E. 

It gave us iiiucli pleasure to see the name of Mr. P. Hincle 
iiiciiided in His Majesty the King’s Birthday' Honours List. It is 
an honour well earned and we congratulate liiiii most heartily. 

BESTRUCTIOK OF TOBACCO PLANTS. 

Tobacco growers are reminded that Yirgiriia tobacco plants 
must be destroyed b}" 1st August and Turkish tobacco plants must 
be destroyed by 1st September in each year. 

TREATMENT OF TOBACCO SEED: CHEMISTRY BRANCH. 

Tobacco farmers are liereby notified that the Chemistry 
Braiichj owing to ]3ressure of other duties and a shortage of staff, 
is unable to carry out the cleaning and treatment of tobacco seed 
this year. Farmers should therefore arrange for this work tO' be 
done by one of the local firms which undertake it. 

IMPORTANCE OF TRACE ELEMENTS. ' . . . 

The following notes are extracted from a lecture ■ given ' by" 
Professor J. A.'. Scott ^ Watson to the Conference of Scottish 
agricultural students at Edinburgh on the 31st January, 1947, and 
which is reported in -^Hhe Journal of the Ministry of' Agriculture'’^'' 

' of April, 1947. 

One of the earliest’ generalisations from Rothamsted and 
elsewhere was that, among the large number of elements ' found 
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iii plant ash ail but three, calcium, potassium and j)iiosphorus 
seeroed to be lirovided by most soils in ample quantity. In recent 
ycnii‘ 3 , however^ conditions sometimes amounting to crop failure 
have been found to be due to trace element deficiencies. For 
example, it was found that reclaimed moorish or peaty land which 
had been drained and limed %vas often followed by a complete 
failure of the first crop of oats. The cause wms manganese deficiency 
■due to sudden soil reactions. Again a heart-rot in Sweden known 
as ‘‘Raari'' which resulted when lime was applied to control 
arjother troublesome disease known as Club Root was due to 
’horoii deficiency. Both conditions can be prevented and cured 
by minute applications of manganese sulphate or borax as the 
c.‘ise may be (approx. 1 part of trace element to 1,000,000 parts 
of soil). Other legumes failed to establish themselves even when 
all the known nutrient elements had been provided. It was then 
found that a dressing of 4 oz. molybdenum salt per acre (i.e., 
approx. 1 . luirt in 10,000,000 of soil) was sufficient to ensure the 
iioriiial growth of the clover. The molybdenum is not needed by 
the clover 'idant direct but by tlie symbiotic nodule organism on 
which it depemls for its nitrogen. 

PAPAIM EXTRAOTIOF. 

The milky latex of the green paw|}aw contains an enzyme or 
{icti've substance called papain. It has been found that this latex 
lias several uses including presliriiiking of wool and clarification 
of certain beverages. A considerable amount of work on papain 
extraction has been done in Australia, Peradeniya, South Africa 
a..nci Taiigan.vika. Pawpaws require rich loamy soils and good 
"well, distributed rainfall. Seeds required for establishing a 
■paw'paw pdaiitation should not be taken from fruits that have 
been ta,p]ied for papain. Pawpaws are best grown as a pure crop 
.rather than mixed with catch crops. Fruits used for collecting 
latex are naturally disfigured, but the fruit is suitable for canning. 

Tapping the Emit. Tapping can coinmeoce before the fruits 
are. a year old and at intervals of 10 clays. In Australia full length 
,i,iicisions I iiieli deep are made on the surface of green fruits with 
■ a, staiiiiess steel knife. The latex immediately flows out and is 
■collected in a glass vessel At first the latex exudes freely for 
about 8-10 seconds. Later the latex congeals on the surface, 
where it can be scraped off and collected. This is very tedious 
■■work, and as the fruits are apt to be crowded together it. is not 
always pcjssi'bie to get full length cuts so the collection o! latex 
eair ■be a \'ery slow process. The fruit is tapped in the' wet' summer 
mouths Jariuary, February and March, and the latex flow is 
'geBerally highest in the early morning. .'It. was found that pawpaw 
’^'a'rieties with ■jiiecliiim sized fruits which hang free are best from 
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the. col!.ectiiig point of view. The latex was obtained from iiiiiiia- 
t'ure fruits and fro,m the pressed juices of leaves^ leaf stalks and 
growing tips. 

In South Africa there is a definite period for tapping^ namely, 
from February to August. A steel bladed knife is used which 
makes a clea,n light incision without ■ getting any of the green 
chlorophyll in the exuding juice. The latex is harvested through 
three years, and by the fourth year the fruit is so high on the 
trunk that the cost of collecting the juice is prohibitive. 

The latex should be collected in nommetallic containers such 
as glass or porcelain dishes so as not to discolour the juice, and 
the latex should not come in contact with the hand. The addition 
of 1 per cent, formaldehyde prevents putrifactioii, but has been 
found to reduce enzyme activity. 

Yields. Ill Australia it was found that an average half-grotvn 
fruit of 2 lb. tveight yields 2 cc. fresh latex, and although no 
accurate information of yields is available, it is said to be about 
1 Ib. dried latex per tree per year. 

In Peradeniya experiments showed that correlation between 
the number of fruits and yield per tree was consistently positive 
while correlation between the number of fruits and yields per tree 
wms consistently negative, while correlation bet^veen yield per 
fruit and yield per tree %vas inconsistent. Trees tapped every 
fourth day throughout the year gave a crop of llj oz. per tree per 
year. With trees planted at 10 feet x 10 feet this represents a 
yield of 312 lb. dried latext per acre per annum. These are average 
figures and may be exceeded by those from selected trees. 

Ill South Africa the information on yields is scanty. Yields 
vary from 20 to 250 gms. pei‘ tree, or from 60 to 350 lb. of dried 
latex powder per morgen (2.12 acres). Coagulated latex produces 
25 per cent, of its weight of dried powxler. 

In Tanganyika the yield of the d,iied product is from, 60 to 
100 lbs. per acre per annum. 

Drying Process. In Australia some of the fresh latex was ■; 
treated with alcohol or' acetone while the latex .samples , w.ere air.' 
dried on glass before despatching for tests on their enzyme 
activity. It was found that the juice pressed from the skin of the 
fruit had a higher remiase activity than that of the, juice expressed 
from the fruit flesh. 

In Tanganyika the extraneous matter is removed at the, 
factory and the coagulated mass' pressed through copper ot brass 
gauze of 45-50' mesh to remove the last of the extraneous matter. 
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The coagulated mass is spread on v^diite cloths on trays and placed 
ill a tliyiiig kiln.* The dried product should be creamy white, 
cninibly and free from extraneous matter. Suiidrying produces 
a darker product than kiln cliying. After it is dried the pai)aiii 
is packed in 4-galIoii petrol tins and the tins exported in 

petrol cases. The' air should be extracted before sealing the tins. 

■ In South Africa the latex is dried in a properly vejitilated 
oven at 50 to 55" C. G-reat heat destroys the ferment. 

'"Yarioiis types of kilns are used and the time of drying is from 12 
to 14 liotirs. 

'Literature — -‘'Tawpaw Latex Production in Queensland.” Pamphlet 108^, 
Department Agricxiltuture and Stock, Queensland. 

“East African Agricultural Journal,” January, 1944. 

“Tropical Agriculturist,” VoL I., 1946. 

“Farming in South. Africa,” August, 1939. 

BETISEMENT OE E. E. JAOKLIH, Esq. 

The Minister of ^Agriculture, the Hon. P. B. Fletcher, on 
beiiall of the staff of the Department of Agriculture, made a pre- 
sentation* to Mr. Jacklin to' mark his retirement from the Depart- 
ment. Jacklin joined the'S.E. Government Service in 1931 

and has been associated with various agricultural organisations. 
Ill aciclitioii to being Chairman of the Maize Control Board, Dairy 
Industry Board and Pig Industry Board, he was Director of 
Marketing. Mr. Jacklin was also an official member of the Cotton 
.Research and Industry Board. 

We wish him every happiness in his retirement. 


^ EREATHM. 

P. 15S May/ June R.A.J., Sth line ^''or 50 should' read 

Ar 135 adult.' ^ • 
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Washing of Fertiliser Bags. 


Since the preservation of jute bags is a matte*- of considerable 
importance to armers in this Ck'hony we are reproducing herewith 
some notes which recentlj' appeared in the ^‘Agricultural 
Journal' ’ of South Australia on washing fertiliser bags. 

The 'Grain Bag Shortage Committee points out that although 
these notes refer onlj’ to superphosphate bags, nearly a,il commer- 
cial fertilisers with the exception of raw rock phosphate, have a 
destructive effect on such bags. It is recommended therefore that 
unless a consignment of fertiliser is to be used shortly after its 
receipt, the bags should be emptied on to a cement or other clean 
floor and washed immediately. It is very important that the bags 
should be dried thoroughly after -washing before being stored, 
since moisture alone will cause rapid deterioration of the fabric. 

Extract from the ‘klgricultural Journar' of South Aiustralia 
dated February', 1947. 

WASHING SUPERPHOSPHATE BAGS. 

If superphosphate bags are proj^erly washed the jute retains 
its strength and the bag can be used again with consequent saving 
of material and money. In some cases bags have been returned 
to fertiliser manufacturers for reflliing as many as three or lour 
times. ... 

Provided that sufficient water is available, ]k> special treat- 
ment is required and the bags are simply allowed to soak in the 
water for about a fortnight. 

A clam or a sheep dip is suitable^ for the purpose. Howet'er, 
if only a limited amount of water is available, it is advisable to 
neutralise the acidity of the bags by adding a small amount of 
washing soda. About a teaspoonful to the gallon of water is 
sufficient. 

Under such circumstances the bags have a longer life if they 
are rinsed in clean water after having soaked in the soda solution. 

The water in dams will not be affected for consumptiiAn by 
stock by the wmshing of .superphosphate bags, wdiilst on iiiany 
farms' and in most districts sheep' dips are available that can jae 
utilised. 

- ' 111 ' view- of the shortage of jute -goods and the fact that , -with' 
the improvement in ' superphosphate quality the bags will "'be, in 
a , better . condition than during the war period, , the preservatio-n 
of the superphosphate- bag by washing shortly, after emptying " is 
recommended. ' 

Tt is, of course, necessary to ‘ thoroughly ' dry, they bags by 
hanging in the open before storing. 
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Tung Nut Growing. 


By. G. X. HAYTEE, F.Inst. P.A. (S.A.), Government 
Horticulturist. 


Ill view of the numerous enquiries that are being received re- 
garding tiiDg nuts, some inforrnation about their cultivation and 
prospects may be of interest. 

At the moment, approximately 237 acres of timg trees are being 
grown in Southern Bhodesia. Two years ago the acreage was 600, 
and this drop can be explained as follows: — 

Early in 1930 a trial consignment of tung seed of Aleurites fordii 
was distributed to certain farmers to test its growth and suitability 
to S-outhern Bhodesian conditions. 

Generally speaking, the results w'ere, on the whole, disappoint- 
ing, tlie growth being too slow to make it a very profitable crop. 
Most growers grubbed out their trees after a few years, but a few 
others tended them and obtained fair returns. 

Subsequently, supplies of the Aleurites montana species of seed 
became available, and the tree growth and cropping capacity in- 
creased rapidly, strikingly illustrating its suitability to the climate, 
as has been proved by the numerous plantings in Nyasaland and 
the warmer parts of South Africa, where large acreages exist. 

At the Government Sub-Tropical Experimental Station, 
Uiutaii, approximately 20 acres of tung trees of boh Fordii and 
Montana are growing, which vcere planted from 1938 onwards. In 
every instance, where the trees are growm alongside each other, the 
'Montana species has outgrown Fordii three or four times with, the 
same increase in crop. 

The trees commence bearing in the third year, producing 3-10 
ibs. of nuts each, and the yield continues to increase from year to 
year, wnth trees at 10 years old yielding from about 1,000 to 1,500 
lbs. of nuts per acre, the trees being planted at 15 x 30 ft. apart to 
begin with and later thinning to 30 ft. square before being over- 
crowded. Budded trees naturally give the highest yields. 

The pre-war price of nuts 'was from £25 to £30 a ton at the 
factory (Johannesburg), and varied during the past two years from 
£50 to £60 per ton according to oil content. These prices havp 
^ince been reduced somewhat, the exact figure being aivaited. 

It will thus be seen that it is not a' high-priced crop, but it 
must be realised that once the .trees are planted, little attention 
h necessary and the trees can eventually be grazed beneath. 

Tung trees are not particular about kind of soil, provided it is, 
of good depth. A rainfall of 30 inches upwards suits them best. 
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The first few years, crops such as ground nuts, beans, etc., may be 
grown between the trees. 

As the germination of the seed decreases rapidly, it should be 
sown soon after it is ripe. Such seed is now available from the 
Department of Agriculture at 2/- a lb., or ^7 10s. per 100 lbs. xA 
free issue of one pound of nuts (approximately 120 seeds) is avail- 
able to each Southern Rhodesian applicant requiring such for trial. 

They should be sown immediately, lh-2 inches deep, in seed- 
beds in rows at 6 inches by 1 foot apart. Such seed germinates 
in six to eight weeks. 

Planting out of the trees into permanent positions with the 
wains in late January is advisable. 

At present no iiiiils for expressing the oil exist in the Colony 
owing to the small acreage, and nuts have to be sent either to the 
Union or Nyasaland. 

It is hoped that time will permit the writing of a more detailed 
article on tung nut cultivation in the near future. 


FOR SALE. 


SEED POTATOES, OATS AMD SWEET POTATO CUTTIHOS. 
Second from Imported Up-to-date Grain at Inyanga and 
Gwebi Farms. 


S.E.S, SEED OATS. 


SWEET POTATO YAEIETIES 
Delivery early January. 


PIGS. 

Bookings taken for Pedigree Large White Pigs. 


Prices on application to -the Chief Agriculturist, Department of 
Agriculture, P.O. Box 387, Salisbury. , ■ 
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The Milking Shed. 


By the Dairy Branch. 


There are maBy designs for milking sheds^ all having points of 
merit, and each diSereiit design adapted to suit some purpose that 
the farmer ' has in mind. 

-The success of the modern stable is to be found in simplicity, 
the correct floor construction, and ample ventilation. 

It was customary some years ago to construct the milking shed 
or cow stable as though it were a dwelling house: windows' were 
provided, which were carefully closed at night, and the co'ws com- 
’ fortably bedded down on hay. 

To-day it is realised that cows do not recpire all this comfort ; 
moreover, they are healthier wnthout it. ' Consequently, the stable 
is used merely as a milking place, the only items of real iiiiport- 
, ance being the floor, constructed so as to make it easy to clean, 
and' the provision of ample ventilation, and the complete absence 
of hay and bedding on the floor, which is really only a source of 
■milk coxitaminatioii. 

It is not possible to describe all the different types of sheds in 
use. Either one of the two designs w^hich are illustrated in this 
bulletin should suit most farmers, or enable them, with a possible 
alteration here or there, to design a shed to meet their individual 
' requirements or fancies. 

■ In the construction of the cow stable, and when considering 
either' of the two drawungs, careful consideration must be given to 
: the floor, correct layout of which is so essential .for easy cleaning, 
and the comfort of the cows. 

The manger, for instance, should be not less than 3 feet wide. 
Eighteen inches to 2 feet is sufficiently wide enough for the average 
cow to ■ coiisiiiiie her concentrate ' ration, which is the only feeding 
; stuff that should be fed in the stable, but thej^e lesser iiieasure- 
■'.ments do not 'make for cow comfort. It wdll be found that where 
cows are, restricted in manger area, they are prone to step back 
with their hind legs in the manure chamieL The object of the 
nmniire channel is thus defeated. 



THE MILKING SHED. 


251 


The standing space*. — This, it will be noted, is given as 4’ 9" 
(4 feet .9 inclies), that is the space occupied from, the edge of the 
manger to the edge of the manure channel. 

This distance has been proved to be ample for the average 
sized cow, and it is quite unnecessary to exceed this ineasuremeiit, 
No stable is complete without a suitable and solidly constructed 
manure channel This essential feature is the secret of a con- 
venient and easily cleaned stable. 

Special note sliould be taken of the depth of the drain, which 
is 9" (9 inches), immediately behind the cowl’s heels. 

The underlying idea of this depth is that the cow is prone to 
step back to avoid facing a blank wall When she steps back, her 
hind legs are considerably lower than the fore legs; this position is 
uncomfortable, and she is forced back on to the standing space 
provided. 

The general layout of the stable at the Government Station, 
Marandellas, has proved to be a very popular design amongst 
dairymen: it is a very convenient plan without being elaborate. 
It embodies a,ll the buildings necessary to the dairy farmer under 
one roof, ail conveniently situated in relation to the cows. 

Type B stable is a little more elaborate wdthoiit being expen- 
sive, and is probably more convenient for the dairyiiiaii milking a 
large number of animals. 

A feature of both these layouts is that provision is made for a 
wash- and changing-room for the milkers. 

It is the aim and ambition of every dairyman to produce a 
clean and wholesome milk supply. This being the case, it follows 
that ways and means should be provided so that the milker can 
without difficulty have a wash or bath. 

Single standings, that is, partitions at 6.^*' (3 ft. 6 in.) intervals, 
sufficient only to ' accommodate one cow in each stall, is recom-' 
mended, and for obvious reasons. ■ This partition ,is amply big 
enough for one single cow, .but will not permit her standing 'side-, 
ways and fouling the standing space of the adjoining stall 

An important feature of both these designs is the provision 'of 
stanchions for tying the cows. These may be constructed of either 
metal or vrood, but their inclusion is essential in order to resfc'rict 
the cow^s movements to 'the standing space provided. 
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Modern Milking. 


(By the Dairy Branch.) 


Recent research has brought to light, several new and iiiterest- 
ihg facts concerning the mechanism of milk production. One of 
the leading investigators in this held is Professor W. E. Petersen, of 
Miiiiiesoto Uiiiversityj whose theories on lactation and milk secre- 
tion are now almost universally accepted. Some of his findings are 
of great practical importance, but in order to understand and apply 
these, it is necessary first of all to appreciate the following fiiiida- 
mental facts concerning the construction and operation of the 
normal udder, viz., firstly, the fact that the udder is made up of 
four separate and distinct quarters, and secondly, that ‘^milk 
secretion'' and the actual ‘‘letting-down’’ of the milk are two en- 
tirely distinct processes in milk production. Let us consider, first 
of all, the structure of the udder and how^ it works. 

The lowest part of each quarter of the udder is, of course, the 
teat, which is simply a tube with an opening at the bottom sur- 
rounded by a muscular ring, which prevents the milk from leaking 
out; above this muscle is the teat sinus, which opens at the top 
into the udder cistern, or milk cistern. Leading off from the milk 
cistern are numerous milk duets which divide up into a countless 
number of smaller and smaller ducts, each of which eventually 
' terminates in a very small round space called an alveolus, and 
which is surrounded with a layer of .milk-secreting cells. The 
funetioii of these cells is to manufacture milk and to pass it, when 
iiianufactiired, into the alveoli. This is the actual process of milk 
. secretio.n and it continues until stopped by the back pressure of 
.The milk collecting in the alveoli, and does not recommence until 
the milk has been removed and the pressure reduced. The point 
to bear in mind .here is that when a cow walks into her stall in the 
milking place or shed, practically all the milk she is going to pro- 
duce at that milking is already in her udder. This is an interesting 
fact, for it was a commonly accepted theory not so long ago that 
, a :Cow made her milk, or a large proportion of it, whilst she was 
actually being milked.- : 

' , The' next step in the production of the milk is to get the milk 
, out of the, udder, and this' 'Betting-down” of the milk, as it' is 
.' called,: is brought about by.T:Ontractioii of the muscles surrounding 
''.'each alveolus forcing the milk down the duct into the milk cistern. 
Thi's , .contraction of .the alveoli is , a reflex action which the cow 
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herself cannot coiitrol. What happens is that the nerve endings 
ill the cow’s teat, when stimulated by the washing or haiidiiiig of 
the teats, etc., preparatory to milking, send a message to the 
pituitary gland in the base of the cow’s brain which in turn des- 
patches a hormone — oxytocin — via the blood stream to the udder. 
This hormone causes the muscles around the alveoli to contract, 
thus forcing down the milk. The hormone usually reaches the 
udder about 40 to 60 seconds after stimulation, and is usually' 
dissipated in seven to ten minutes ; when this happens, the iiiiiscles 
relax. As long as the muscles remain contracted, so long will the 
milk continue to be let down. The moment they relax, the letting- 
down process ceases, and any milk which has not been forced out 
remains inside the udder. The practical significance of this is that, 
with the average cow', the dairyman has a period of not more than 
ten minutes in which to get all the milk away from the udder once 
the cow has been stimulated to let down her milk. This stimulus 
is usually provided by handling and washing the udder, although 
some hyper-sensitive cows are stimulated to let their milk down 
merely by being brought into the milking place, or, if a milking 
machine is used, by starting up the engine or motor which operates 
the machine. Dairymen who use milking machines have, no doubt, 
noticed that some of their cows start to drip milk as soon as the 
machine is started. 

Conversely, it has been found that any unusual circumstance 
or excitement, fear, the presence of strangers in the milking slied, 
etc., may have an effect quite opposite to the above, and retard 
the letting down of milk. Every practical dairyman is acquainted 
%vith this phenomenon. 

Eesearch work on the lines above indicated has led to the 
following important conclusions: — 

1. It is essential to give the cow a good strong stimulus to let 
down her milk just before milking. For this purpose it is iiot, only 
essential that the cow should have quiet, comfortable ' surroundings; 
but that her udder should be washed, or at least wiped, before 
milking with a cloth dipped in hot water. 

2. Hot water will give a stronger stimulus to letting' down, the 
milk than cold water. The temperature of the water used for 'this 
purpose should be about 125 degrees F., w’hich is about as hot as 
the average person’s hands can bear. 

, , 3. The cow should be milked before the stimulus to let down, 
the milk has waned. As previously explained, this means that the 
cow should be milked out within seven, to ten minutes after her 
udder has been massaged or washed with hot water. This is 
i'jnportant, for if she is not milked out within this time, a certai,ii 
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aiBoiint of niiik may be retained in her udder, with consequent re- 
duction in yield and shortening of lactation. In fact. Professor 
Petersen demonstrated that it was possible, in the case of naacliiiie- 
milked cows, to reduce their production hy 20 per cent, within two 
weeks simply by washing their udders 20 minutes before putting 
the niaeliine on them ! And yet how often do we see a whole shed 
full of cows being washed and prepared long before any milking 
commences 1 In some cases the first cotv to be washed is not 
milked for 30 niiiiutes or more after washing! 

4. In the case of machine milking, it is recommended that the 
cow should be washed not more than one minute before the machine 
is put on, and that it should be taken off again as quickly as pos- 
sible. Professor Petersen has found that cotvs, even high milkers, 
can be trained to let down ail their milk in three and a half to four 
ininiites, or even less. In fact, it is claimed that whole herds have 
been switched in a matter of a fetv days to rapid milking, with 
considerable saving in time and, in some cases, gain in yield. 

As far as hand stripping is concerned, it has been found that, 
provided the cow is milked quickly whilst the letting down stimulus 
is strong, the machine can remove just about all the milk. If this 
is done, it will be found that the great majority of cows can be 
milked clean out and hand stripping avoided. 
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Garden Compost 


P>y S. I). TIMSON, M.C., Agriculturist. 


(This replaces Bulletin No. 1250, now out of print.) 


Amateur gardeners in our towns are finding it increasingly 
difficult to obtain supplies of kraal manure with which to make 
compost, and enquiries continue to be received regarding methods 
of making it without enqiloying manure. This article is written^ 
with a view to meeting that need and also the demand for a 
simplified method of composting suitable for the householder or 
small plot holder in and around the towns. 

Materials for Composting, Collect ail waste materials of 
vegetable origin, such as the leaves of all trees (including gums 
and Cedrela toon a), weeds, and old and green veld grass; straw, 
maize trash, kitchen wastes. Sawdust, waste paper and rags in 
moderate quantities can also be included in the compost heap. 
Crops such as Napier fodder, sunn hemp, and munga can also, 
be grown on any spare ground for providing large quantities of 
raw materials. Lawn, clippings are particularly valuable. In 
autumn a large quantity of dead leaves of trees and other 
valuable vegetable rubbish of our streets continues to be bunied 
each year. All of this material should go into either the 
Mmiicipal or private compost heaps to enrich the soils of om 
gardens. 

Making the Heaps. Build these wastes into a heap 3 yards; 
wide by any convenient length and Zh to 4 feet high. ■ Keep the sides, 
tidy, and theAop of the heap level. The heap is built up like a 
sandwich in layers. First put down a layer of the waste materials 
6 inches in depth. (The depth of all layers mentioned is the depth' 
after the next layer has been added. A little experie.iice’ soon showS' 
what initial depth the layers should be. ) Over the layer of wastes 
spread 2 inches of fresh kraal manure, when this is obtainable. 
This should always be used if possible, but the following substitutes' 
may be used instead:-™ 

1. Adeo reagent — obtainable from the local fertiliser firms. 

This is a mixture of fertilisers and lime. 

2. ' Lawn clippings; 

3. Green weeds. 

4. Green veld grasses. 
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5. Green sunn lieiiip, grown on spare ground arid cut wiien 
2 feet high. It will grow again and can rioiinalJy be cut 
several tiroes^ if planted in November or early December. 

All these iriatcrials (other than Aden) should be wiltcnl for a, 
day tiefore placing on the heapvS, otherwise tliey tend to seal the 
“pores’’ of the heap and thus prevent j-)ro]>er acnnition. A single 
one of these materials may be used, but a mixture of several is 
always best. They should be spread over the wastes to a depth 
of 2 inches. The xAdeo reagent should be spread over the wastes 
at the rate of 5 lbs. for every 4 yards r waning length of the heap. 

Addition of Soil and Lime or Wood Ashes. Next spread evenly 
over the layer for every 4 yards length of the heap, half a grain 
bagfull of top-soil. Antheap soil can be used with advantage. 
Einally spriiikle wood ashes or agricultural lime over the layer 
lightly so that the surface appears greyish. If the soil is sandy, 
double the amount "of ashes or lime. 'Now put down another, 0 
inches of wastes and then add in succession as described above, 
the required quantities of manure or substitutes, soil, and wood 
ashes or agricultural lime; and repeat the process layer by layer 
until the heap is built up to a height of to 4 feet. Cover the 
top with I inch of soil. 

Water Supply, and Aeration by Turning the Heap. A sufficient 
supply of moisture and, during the early part of the rotting process 
an ample supply of air, is essential to enable the fungi, and later 
the '.bacteria, to rot down the mixture of materials in the heap. 

. If the compost is made in the summer, after building a heap it 
will be left to stand until 4 to 5 inches of rain have fallen, or until 
the,' rain penetrates 6 inches, when the heap should be forked over, 
and ail the materials, and the wefand dry porti.ons of the heap i,ii 
particular, should bo well mixed together. Work from one ei’id or 
.one side of the heap, and throw the materials a convenient, distance 
’ forward (about 4 to 5 feet) and rebuild the heap to the same appro- 
ximate dimensions as before. In turning, the .materhils should be 
shaken with the fork so that the new heap is left in. a lo-osc a'nd. f.iii.‘y 
■condition so as to' permit air to enter it. Never trample on the new 
.heap when turning, or allow anyone else to do so. 

" ' If you have an ample water supply available ytni can also 
m.a,ke compost .in the winter, and in this case, each layer of the 
"'sandwich is sprinkled with water- .after the soil and ashes' have 
water. Then, as soon as the heap is made, the first tur.n must be 
given i'lmnediately. At each turn after the first, the unrotted' out- 
side 'portion .of the heap must’ be turned to the inside of the heap. 

,'Aii Vents.* After turni.ng, aeration channels or vents may with 
advantage be made in the heap by thrusting a crowbar, or stiff 
wooden pole, down vertically through the heap and moving it side- 
ways, with. a circular, motion,, so as'.to leave an open .hole to assist 
air to enter... 'Space the’ vents along the heap in two rows.,' which, 
should be about 3 feet from the sides of the heap. "The. vents 
should be'.spaced about 4 feet apart in each, row.', ..Wheix 'the heap 
is turned for the third time, the 'Vents can be. 'Omitted. 
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Second Turn* The second turn, which can be arranged to move 
the heap back to its original position, should be made after 10 to 
14 days, or as soon as the high tempei'ature (about 140 degrees 
which should develop in the heap after, the first turn, obviously 
falls. This can be simply tested by keeping an iron rod stuck down 
into the heap, and testing the heat of the rod by hand. When the 
temperature of the heap is at its maximum (around 140 degrees E.) 
it is not possible to grasp the iron rod firmly in the hand. A little 
experience with this rough thermometer will soon teach one when 
the next turn should be given. 

Subsequent Turns. Subsequent turns should be given at about 
3” to 4.-week intervals, or as soon as the “thermometer^’ indicates 
that the heaip is becoming too cooL Immediately after a heavy 
rain-storm, the heap may be quite cool, but within 12 ' hours the 
temperature should again rise to its former level. 

At all turns subsequent to the first, the unrotted or less rotted 
materials on the outside of the heap should be carefully placed in 
the inside of the new heap. This is to" ensure that all the materials 
become sterilised by the heat and by the processes of decay, so that 
diseases, pests and weed seeds are killed. 

At the second turn the wastes should be covered with a greyish 
mould. This is the mycelium of the actively growing fungi which 
commence the rotting process. If it is not present, it is usually due ■ 
to excessive wetness of the heap. Normally the fungus growth ig 
no longer seen at the third and fourth turns, when the materials 
have turned dark brown or black in colour. 

Usually 4 turns are sufficient, and after the fourth turn the 
materials should have broken down to a blackish, crumbly mass, 
like old rotted leaf mould, and should have the same odour. It 
is better to leave the heap to mature for one month before use, but 
ripe compost should not be left exposed to the rains for longer, and 
should be dug into the soil or stored under cover. In the winter 
it can be safely left in heaps until required, since only slight losses 
of plant foods will occur when no rain falls on it- 

Watering Heaps in Winter. At each turn subsequent to the 
.first one, it is necessary to add some water to the hea|)s to keep: 
the materials in that condition of moistness which .can best be,: 
described as being that of a “squeezed out sponge.” In other 
words, the materials should be moist, without being very wet:'; or "' 
sodden. Much less water' requires 'to be added at the second,:; 
and subseciuent turns than is added in building the heap. If th'©;' 
heaps' are much exposed to wind it will usually be advisable'; 'to ■■ 
lightly water the outside of the heaps once "or twice a' week/ Bince - 
the outer 4 or '5 inches tends to dry out rapidly. If the heaps "caii' 
be screened from the wind, all the better. 

Rate of Application* In an article on the^ growing , of .yege- 
tableS' (reprinted as Departmental Bulletin No. 1201),: Marshall 
states that “the amount of manure or fertiliser to apply to ' the 
average' garden soil depends on 'many factors, but .good. 'results 
may be expected from dressings of 15 to 17 tons of compost; per 
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acre.” An even layer of ripe compost (still moist) over tlie surface 
of the soil of a depth of one quarter inch is approximately equal to 
a firessiiig of 15 to 17 tons of compost per acre. Other simple 
measures of ooii]|,M;)st, which ;-i.rc rather more accurate, are ms 
follows 

Two petrol biiisfull (or oikj petrol boxfull) per 10 square yards 
of surface are roughly equivalent to a dressing of 11 to 12 
tons lie].’ acre. 

Five and three-quarters grain sacks full, of (*onipost roughly 
equal one cubic yard, or half a ton. 

Twelve’ hea]'>ed-up barrow loads of (.‘oinpost roughly equal one 
cubic yard, or half a ton. 

These rough measures are based on the a};)|)roxi,niation that 
two cubic yards of moist, ripe com.post weigh one ton. ,It is more 
practicable to reckon dre.ssi.ngs of compost on a volume basis than, 
a weight basis, since the volume of compost changes much less 
during drying than its weight per cubic, yard. Furthermore, it is 
niiicli easier for the gardener or farmer to measure the volume of 
the compost rather than its weight. 

. Method of Application. Wherever feasible, cQ.o.ipost should 
always be dug into the soil, and not left exposed on the surface. 
The latter practice is extremely wasteful, si,D.ce the direct action of 
sunlight can break down the organic matter, strong winds can 
carry it away, and, above all, the ubiquitous white ants can gathe,r 
it with the greatest facility and remove it to dress their gardens, 
w'hich are well below the level of the feeding roots of ..most crops 
or garden plants. But, probab.l.y the w^rst feature of t.!ie practice 
0.1 .leaving top-dressings of compost exposed on the surface of tlicj 
^ ground is that it cannot then properly exercise its very important 
'.beneficial effect in improving the crumb structure of the soil, and 
'in^ stimulating the growth and activities of the beneficial mici.'o- 
■organisms in the soil, such as the nitrogen fixing bacteria. 
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Giant , Rhodes Grass Pastures 
at Trelawney. 

By J. M. RATTRAY, Pasture Research (3fficer. 


The estabiishoieut of more highly productive pastures than, the 
natural veld has always aroused much interest among the farming 
coiiiniunitw of ^Sollthern Rhodesia. An account, therefore, of the 
experieric?es of E.. and I. Faed on, the farm Ziroto, in the Trelawney 
district, with Giant Rhodes Grass pastures, may prove useful to 
many farmers where conditions of soil and climate are similar. The 
acreage planted to this grass on Ziroto is now 120 acres, and the 
owners plan to inci'ease the area considerably in the next few 
years. 

The fai'in Ziroto, on. which these pastures were grown, is situ- 
ated about eight miles from Trdawmey on average granite sandvekl 
with an annual rainfall of between 30 ins. and 35 ins. and an altitude 
of about 4,500 feet. 

History of Pasture Laud. The land hrst planted to Giant 
Rhodes Gi’ass was stumped in 1935, and carried the following crops 
until it wuas put down to grass in 1943: — 


1935- 1936 : 

1936- 1937: 

1937- 1938: 

1938- 1939: 


1939- 1940: 

1 940- 1941 : 

1941- 1942: 


1942-1943: 


1943- 1944: 

1944- 1947: 


Bturnped and planted to Virginia Tobacco. 

Maize. 

Ground nuts. 

Fallow’ (during which a hay crop of Red-top grass 
was cut). 

Velvet beans (hay crop). 

Sunn hemp (green manure). 

Maize (plus 5 tons compost per acre, plus 200 lbs. 
supers per acre). 

Mriize (plus 5 tons compost per ac're, [ilus 200' lbs, 
supers per acre). 

Giant Rhodes grass. 

Giant Rhodes grass. 


Preparation of Land and Method of Planting. The ii.rst four 
acres were planted with, young plants from a nursery plot estab-, 
lished from seed, but later plantings have all been from seed. ^ The 
nursery 'was started wdth half a pound of seed obtained from, the. 
Department of . Agriculture. This was sowm in October, and',' the 
young plants were transplanted on. 20th December, and . spaced' 
3 ft. x 3 ft. apart, sufficient plants being obtained to plant four 
acres. The land as ploughed and.har'rowed to obtain a fairly fine' 
tilth and then marked out with a maize-planter. Boys then walked 
up ...the TOWNS' thus produced, 'digging holes at one-pace intervals, 
with a hoe and planting the roots in them. This operation, was 
carried out under very w’et co.nditions,' as R. and ,1. 'Faed consider 
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that the successful establishment of plants from roots is cleperideii.t 
ill large measure or weather and soil conditions being just right 
at' tile time of planting. Plants should therefore be lifted and 
planted when the ground is very moist, FortiiiK.iteIy, piicldliiig of 
the soil is not a problem on sandveld. ■ 

As the plants were all in rows, the land was cultivated twicig 
and by the end of J'ahiiary the grass had grown sufficiently to allow 
of' a light grazing. 

Plautittg by Seed. When plantiiig by seed it was found advis- 
able to harrow the land twice after ploughing in order to reduce 
'weed growth as much as possible before sowing. 

Seeding was done with a fertiliser distributor, the seed having 
been first mixed rvith sieved wood-ash in order to obtain a more 
even distribution: A seeding rate of 5 lbs. per acre was found to 
give a good cover quickly, and a light grazing was usually possible 
from six weeks to two months after sowing. This light seeding 
rate is possible if. care is taken in harvesting the seed to ensure a 
high germinating rate. 

Once the seed has been sown, several methodvS of working it 
into the soil may be used. R. and I. Faed have tried a light seed 
harrow, a grass harrow of the chain type and a bush drag made of 
branches, and found that all three methods gave equally satisfactory 
results. 

Time of Planting. ■ In a season with normal rainfall, planting 
of both seed and roots can be carried out from the commencement; 
of the rains until the middle of February, the only stipulation being, 
as has been mentioned. before, that the ground should be thoroughly 
.moist, particularly if roots are used. 

Fertiliser Treatments. The original four acres planted by roots 
in 'December, 1943, received a dressing of co,mpiete fertiliser at the 
rate '.of 200 lbs. per acre in January, 1944, and were then lightly 
grazed the same? month. In April a light hay crop was taken irff 
■It" 

' '.Tn December, 1.944, a dressing of sulphate of ammonia (100 lbs. 
per acre) was applied, but R. and I. Faed did .not observe, any 
visible , effect from this application, and suggest that this might 
'..liav© been due to excessive leaching caused by the very wet season. 

'■•The. grass was grazed down well at monthly intervals three 
■ ''tiines' during this summer and not rested for a seed crop. 

".'"'"..-'At the' beginning of December, 1945, the, pasture received an 
application of' superphosphate at the rate ..of 200 lbs. per acre, but' 
here /again there was no visible' 'e^ect of the fertiliser. ' Mo,nthly 
■■'grazing' was carried out as, in the previous year, but this summer 
th©' grass,: was rested after three grazing period's and' a seed, crop 
of 30 lbs.' per acre was eventually harvested, ■ ■ 

In September, 194'6, ■ a „small experiment was;. carried ,oiit 'with 
dressings .of , compost "and supers, as follows 

(a) Part of 'the pasture 'received about six to,ns of compost ])C 3 ’ 
'acre; and half of this area received in add,it.ion 400 lbs. of 
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supers per acre and the other half 225 ibs. of supers per 
acre. 

; (b) Part of the pasture received 10 tons compost per acre only. 

(c) Part of the pasture received neither compost nor supers 
and acted as a control plot. 

Thamost striking result obtained from this experiment was the 
effect of the compost. Those areas which had received compost 
developed a considerably thicker cover than those without^ and 
the pasture with 10 tons of compost per acre, but no supers, gave 
more grass than that with six tons of compost per acre, plus supers. 
Ho difference in the development of the grass was noted in the, 
two superphosphate treatments. An interesting result was also 
obtained from two areas which had the compost applied at differ- 
ent times. In one case the compost was applied before the rains, 
and in the other the compost w^as spread after five inches of rain 
had fallen. After 16 inches of rain had been recorded, the pasture 
which had received its application before the rains had developed 
a thicker and better cover than the area which received its compost 
after the rains had started. 

The whole of this experimentol area of four acres recently 
carried 50 head of stock (27 adults and 23 young stock and calves) 
for seven nights, and at the end of this time the grass was evenly 
grazed down, but not excessively so. 

In March, 1947, the pasture received a dressing of 125 lbs., 
ammonium nitrate per acre, and when the writer saw it three days 
later, it had developed a rich, deep green colour, in striking con- 
trast to the surrounding untreated grass. The land was not high 
in fertility when put down to pasture, and R. and 1. Faed feel that 
ploughing in a green crop, together with a dressing of compost at 
the time of planting, 'would improve the growdli of the pasture con- 
siderably in the. initial stages. 

Although the onij^ fertiliser effects noticeable to the eye have 
been produced by compost and ammonium nitrate, it should not be 
forgotten that phosphates play an important part in the production 
and formation of seed, and the success which R. and I, Faed have 
achieved with their own seed may be partly due to this fact,. , 

Grazing Treatments. Some idea of the carrying capacity of 
th.e original four-acre paddock, may be obtained fro.m the following>.'' 

During each summer the paddock usually carried 50 head . of; 
stock (half of them ' adults and half young stock) for four full days 
each month. Grazing was generally started at the end of Decem- 
ber, and then at monthly intervals in January and February.' If a 
seed crop was harvested, a’ useful aftermath was available in . May, 
but if no seed crop wms taken, the paddock was grazed again 
early April. ' In the event of early, rains in October, it was usually 
possible to obtain a light' grazing in 'November. .AR. and' I. 'Fae.d,' 
are' of the opinion,, however, that the grazing would be appreciably 
prolonged if they' used a smaller number of cattle, to wards the end' 
of the rains. 

The paddock has, always been rested during the winter months 
since its' establishment. 



1 ill I u .bl'liA \j J O’UliN AJj. 


Seed. An important fact to reiaember is that seed must be 
dead lipe when reaped. ■ Seed which is partially green when hai*- 
vested lias been found to give a much poorer germination than 
properly ripe seed, and E. and I. Faed have suggested that this 
niiglit be one of the reasons why some farineivs have not had 
successful results from, plantings of their own seed. 

' Furtlier Flaatmgs. A year after the first four acres were estab- 
lis’heti, further lands were p,lanted by seed, aiul, as the ger,miiiation 
was excellent, a good cover quickly devedo'ped and .light grazing 
wcvs again possible some six weeks later. ■ 

. .Ill, the past season (1946-41) about 50 acres were planted to 
(liaiit Ehodes Grass, using Saunders’ Upright (.''Owpeas (20 lbs. 
pel*' acre) as a nurse crop. The germinati.on %vas good co,i:,iside:i'ing 
the droughty conditions of the season, and at tlie time of writing 
(April) a hay crop had already been.' reaped and a good afterinath 
of Giant Rhodes was becoming available for grazing. R. and I. 
Faed, consider that if only one plant of grass per square ya.rd sur- 
vives, they will in, a year or two, obtain a good cover. 

It may be mentioned, too, that sunn hemp sown at the rate 
of '20 to 30 lbs. per acre has been successfully used as a nurse crop 
.for Giant Rhodes by farmers elsewhere in the Ciolony. Sunn liemp 
has the advantage of being particularly effective i'n keeping down 
weed growth, an important factor, providing shade and nitrogen 
for the young grass seedlings and preventing erosion until the grass 
has covered over. If sunn hemp is used as a nurse crop, it should 
be cut early for hay to give the Giant Rhodes Grass the opportunity 
of making good growth and cover before the end of the season. 

■ Future Planting Programme. R. and 1. Faed say that in their 
future cropping programme they plan to establish at least 60 acres 
of'/.Gi.ai'tt Rhodes each season. They p,ropose using a four-year lay 
'.of this grass, to provide improved grazing and hay, in rotation 
'with' four years unde,r annual crops (Virgiriia tobacco, maize and 
,. be'an,' ero'ps) and then back to grass. 

: Some 'Observations on G-iant Rhodes Grass. R. and,!. Faed 
' were 'asked to give their views, as practical fa,rTners, on the value 
,',,of' Giant, Rhodes ui'Kler their conditions ai'id ki.ndly supplied the 
■follo.wing J'lotes : — 

'“The value of Giant Rhodes Grass ot;5. sa,n(h'c!d, from, the point 
of 'view o,f soil rejuvenation, has not yet been '{'iroved, but prese,nt 
'indicatio:ns point, to it being a very useful factor 'ii'i mainta'ining soil 
■. structure and fertility. Ordinary ■ Rhodes G,ra.ss has a beneficial 
'■.effect 'On '.the soil,’ so that Giant Rhodes, which is far more vigorous 
.ill' its 'growth, should prove correspondingly more so. It shot,ild 
'.',,',,,,'be'- remembered, ' however, that such a vigoi-ous grass as 'Giant 
'"Rhodes" must. be led to obtain the best results, both from a pasture 
„P'o,int ' of view and for getting the best results as .'.regards, re,gaining‘ 
soil’s tructure and fertility. Rfo good farmer expects .Ms'/'CropS" to 
grow without being fed some kind of foods,, either ’'Organic ■ .or a'rti- 
,,,,,'ficial manure. To obtain a thick" ’stand , of ■ Gia',nt'' Rhodes' ' (and , a 
good stan.d'.wiil contain .e'asily 50 plants. to' each' ...square .yard), it is 
'.V''";. '.'necessary „'to . f eed: 'th.e 'gras.s. ,■ ■ ■ From results' give,n ' in the article _ by 
'Mr. 'Rattray, thC' part played 'by, compost and nitrate of ammonia 




•old Giant Rhodes Grass pasture on Ziroto, 
Note the excellent cover and freedom from 
weeds. 

[Photo by R. H. Fitt. 
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is beyond question. To anyone who intends planting Giaiit Ehodes 
purely to %ring back^ the soil, it will certainly be necessary to 
plough under a green crop before sowing the grass, if good results 
are to be obtained for a year or two, and more especially so if no 
compost or artificial fertiliser is applied after the grass is estab- 
lished. Light grazing will help the grass to cover the ground more 
quickly, by causing each plant to send out runners, whicli strike 
easily in the wet season. 

^‘'To date, none of our^ pastures has yet been ploughed up/' 
because the land has not yet been required; also, most of the, land 
put doAvn to Giant Bhodes has been under cultivation for at least 
eight years and may require a considerable period under grass to 
]*egain the soil structure, which is so easily lost in sandvekl. 

^‘It is our opinion that Giant Bhodes has a great paid to play 
in the future of saiidveld farming. The following points are some 
which show up the merits of Giant Bhodes: — 

(1) It can, be sown from seed or planted from roots or runners. 

(2) It forms a good cover if well treated. 

(3) It is extremely vigorous and is not smothered by any other 
grass, even couch. 

(4) It is a great force against soil erosion. 

(5) It should have a good effect on water supplies by holding 
up excessive rain and allowing it to penetrate the soil. 

(6) It has ail excellent root system, which' should improve soil 
structure and aeration. 

(7) It is an excellent pasture grass and well liked by stock. 

(8) It is easily killed by ploughing in the dry season, so that 
no fears need be held about it becoming a nuisance. 

(0) As far as is known, it does not harbour eelworm, so can be 
used in tobacco rotations. 

‘‘In conclusion, we should like to compare the reverting of old 
lands to permanent grass, as compared to Giant Bhodes. In lands 
which have been cultivated for, say, five years, it takes iruuiy years 
— eight or nine — for the permanent veld grasses to form a complete 
cover ; in the case of a sown grass like Giant Bhodes, a useful cover 
can be obtained in the first' year, ' and an excellent cover can be 
expected in three years at the maximum ; 'in most cases two years 
is sufficient. It can easily be seen, therefore, what an important 
part Giant Bhodes can play in continuing soil erosion, increasing 
■underground water supplies, and. improving the productivity of the 

In co:ncluding these . notes., I must mention that the ' Giant 
Bhodes Grass pastures on Ziroto form a most attractive feature .of 
the fa,rm. . This .grass certainly is well suited to the conditions, the.re 
and appears already to be .playing a useful role in the. farming 
system. It offers promise of being even, more useful in the" future. 
While soils and .climate at Ziroto . are 'Undoubtedly favourable' for 
the growth of Giant Bhodes Grass,' the success which B. and I. Faed 
have had with' it is largely due ■ to their careful , and ^ thorough 
metliocls of laying down the pastures, and in their' subsequent 
management of them. . 
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Some Hints for Anglers on 

Fish Pests. 

:hy Ji. H. :E. 8TEVKN80N, F.liE.B. 


' As indicated by the title, this paper is only meant to give in- 
terested persons some idea of the animals which are actually 
deleterious to iish in Southern Bhodesia, and also of those which 
live in or riea/r waters where fish are preserved for angling purposes, 
]:)ut are ri'Ot sufficiently harmful to warrant their destruc-tion, cvr 
persecution. There are many persons besides fishcrinen (and I like 
to .think that most fishermen themselves) who are interested 
in the bird life of the rivers and waters which they visit for fish 
preservation or angling purposes. So many birds especially are 
blamed for doing damage to fish, without any facts being studied 
beyond tbe one that they live near the water. Herein I will 
attempt to give rny readers the benefit of a lifelong experience and 
study at first hand of our water birds, a.nd some other animals, and 
indicate those which are unjustly blamed and which, in my opinion, 
should be destroyed or frightened oil. 

In fish hatcheries, naturally, no fish-eating bird is weicdined, 
and they 'should be scared with a charge of dust-shot at long 
range, or destroyed where absolutely necessary. 

Perhaps the most destructive fish predators are the Otters, the 
CAPE OTTER (La fra capensu, Sehinz) and the BROWN OTTER 
(Zut'm wmc'?/7/f‘oZC^, Licht). , Some of my friends differ in' this 
opinion, and otters certainly kill inariy crabs, f!:ogs dxnd water- 
, snakes,, but they also kill many fish. I liave watched a big' dog 
otter haul out a large eel on to tlu^ bank at Lake Fiinduzi, in the 
'M'orthern Transvaal, . eat a portion of the back and lf3ave the rest, 
^','where the remains were promptly pounced upon by a fish eagle. It 
' was too heavy even then for this powerful bird to carry away am! 
.wmighed 15 Ib's. Lately, The SelukwC' Piscatorial 0hib lost two 4 
lb, -Black BaSvS' from' their breeding ■pond., .The spoor o'f otters 
showed where, they had gone, and one was wounded just after- 
wards, They have not been seen- again. Otters are easily scared 
off. They seem to travel up and 'down watercourses and are O'ften 
seen in riverS' in the ' early ' mornings .and evenmgs. , If they take, up 
their quarters near waters where bass are propagated', a 'Charge of 
shot will settle matters one' w.ay, or the 'Other a',nd 'they, will, shiH 
their quarters' forthwith. They are certainly very' common, anipiaiS' 
in Soiitherii ■ Rhodesia, judging by the spoor 'Been onAhe banks ''of 
ail rivers and' most dams. No 'Other four-,fO'Oted' ani'iiial is' much 
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danger to fish life in South Africa, with the exception, perhaps, of 
the WATER MONGOOSE {Herpestes cratera^ Erodshen^ Davi- 
son), Occasionally a domestic cat developes a taste for fishing, but 
I do not advocate that ail domestic cats should be shot on sight, 
even for bait. 

Now for the Birds. The three Pelicans: PINK BACKED 
PELICAN {Eeopdicunus mfescens, Gm), EUROPEAN PELI- 
CAN (Pelicanus onocrotalus, Lin) and ROSY PELICAN (FeU- 
eamis roseus^ Gm) listed in Dr. Roberts’ excellent book, certainly 
live on fish, ■ but are so rarely seen in Southern. Rhodesia and have 
such interesting habits and form, that I think it would be a shame 
to kill one of them. Their -interest greatly outweighs the damage 
they do^ and unless on a ha.teh.ery water or breeding pool, they 
should not be molested. 

Another bird who picks up an occasional small fish is the 
LAKE TERN {GhJidonias leucoptera^ L) but its chief prey are 
insects, of wdiich it devours numbers. 

The Peters Fin foot and the three Grebes, known respectively 
as CAPE DABCHICK (Poleocephahis capensis, Salvad.), 
EARED GREBE, {Proctopns nigricollis, Brahm), CRESTED 
GREBE (PotA'cep.!? infiiscata, Salvad.) and the PETERS FIN- 
FOOT {Podica petersU Harte), all eat fish. The CAPE DAB- 
CHICK is perhaps the best known bird amongst fishermen. His 
dive has often been mistaken for a rising fish, and one looks out for 
his reappearance yards away from where he went down. I have 
only found small crabs and insects in those I have examined, but 
they are said to take small fish, too.- Except on fish breeding pools 
and hatcheries, I should not molest them, for the harm they do 
cannot be very extensive. 

The other Grebes and the Finfoot are rare birds here and 
should be preserved wdien seen. They are easily differentiated 
from the Snakeb,ird by the shape and carriage of their necks. ' I 
think the Finfoot eats more insect li,fe than fish, but the Grebes are 
fish eaters, with an occasional frog or tadpole thrown in. Never- 
theless, I would have them protected by law as rare birds. 

The bird- which, in my opinion, should be shot on sight is the so-'' 
called South- African DARTER or SNAKEBIRD {Anhiuga rufa,,. 
L. & D.). This bird lives mainly on fish and has' an inexhaustible 
appetite. Its prey is taken under water with an effortless dive; 
from the surface The actuah propulsion under water is made with, 
the feet, the tail being used' with the beak for stee.rmg and the,' 
wings are kept tightly folded to the sides (Bent). The prey is gen- 
erally speared wdth.the sharp-pointed bill, which has saw-like serra- 
tions on its inner surface w'hich hold .the .slippery prey .whilst, being' 
swallowed.' The bird can be -easily distinguished from'' others like 
it (Cormorants, Grebes and Finfoot) 'by its peculiarly bent neck, 
heron-like -head and beak,- the -rusty colouring of -the sides of ,the^ 
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sieck and its almost Gomx3lete submergence when swiniiiiieg, only 
the neck being visiblej especially when trying to escape notice by 
swiiniiiing aw^ay. It seems to have the almost flsh-like ability of 
regulating its depth of swimming, and I have noticed theiii so deep 
in the water that only the top of the head and beak were showing 
Oil tht=i surface. ISTeither the Grebe nor the Finfoot has the sliarply- 
aiigied bend of the neck, which is shown in tlie her'ons to some 
extent. The bird has a most voracdous appetite, and is said to con- 
sume up to 40 lbs. weight of fish daily. Of the American species of 
AfiUnga called the WATEE TUEKEY, which is very like our own 
and about the same size, Audubon (1840) states that he found in the 
stomachs: ‘‘Tislies of various kinds, aquatic insects, crays, leeches, 
shrimps, tadpoles, eggs of frogs, wmter lizards, young alligators, 
wuitersnakes and small terrapins” — certainly a varied bill of ffu*e. 
He also relates where he gave one ‘hi blaekfish, dh inches long by 2 
inches in diameter, and although the head of the fish was consider- 
ably larger than its body and its strong and spinous fins appeared 
formidable, the bird, which was then about 7 months old, swallowed 
it entire, head foremost,’’ After digesting this for ll hours, it 
srvallo’wed three others somewhat smaller. “At another time, we 
placed before it a number of fishes about inches long, of which 
it swallowed nine in succession. It v/ould devour at a meal 40 oi* 
more fishes about Slj inches long.” Bent says “fish undoubtedly 
form the principal part of this bird’s diet.” 

Fish too large to swallow are sometimes killed and left to the 
crabs, and I have seen badly wmunded fish, evidently struck by the 
dagger-like beak, which have escaxoed in a maimed condition. 

It will be seen by these observations that the DARTER is our 
worst fish enemy, and that it should be i)ut on the vermin list, and 
where fishing societies are trying to bring imported fish to 
maturity, a reward for every bird and egg destroyed would perhaps 
help. 

■ Next on the list of fish pests are the CORMORANTS, of whlcli 
only two species need be mentioned here. The others are sea-coast 
' 'dwellers. The WHITE BREASTED , CORMORANT (IViaU- 
rj''o{>ora,t lueidds, Licht). This is a more robust bird than the 
; Bnakebird, but is not nearly so common on our waters. It has a 
more curved, hooked beak which is darker than the latter’s, a wliite 
breast, neck and throat with a yellowish gape. When it is found 
in large numbers (although I have personally never seen them thus) 
■it must do a tremendous amount of damage, to fish life. It pursues 
its finny prey under water like a Snakebird and conies to the sur- 
face to swallow it, at least when the fish is large. It can easily 
swallow fish of over half-pound weight, and I have taken a bream 
:','out:‘of one measuring' over inches. The o|)portumty to post- 
mortem these birds has not been frequent, as I have only occa- 
sionally seen them. They also eat platannas and frogs, and are 
said to be partial to eels'. , I certainly found a partly digested head 
of one fish which must, have 'belonged to an eel over 12 inches long. 
It appears to- "breed only near the coast; according to Roberts, “on 
rocks in October and January and inland on trees standing in tiie 
water in mid-wdnter (June).” If it appears on preserved waters 
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where fish are being acclimatised, I think it should be destroyed or 
at least driven, off, as, judging by data from various sources, the 
C'OrmorantT appetite is no less insatiable than the Snakel3ir(F s. 
It should also be declared vermin. 

The .REED CORMORANT {Microcarho afrivana afrijw:i/ioide,^^ 
Smith) i,s the common Black Cormorant seen on all our waiters aiici 
ivell knowm to all fishermen. This is a smaller bird altogether than 
the last-mentioned, and from the evidence supplied me by Dr. 
Louis C. Thompson, of Haenertsbnrg, who has examined the crops 
of many shot in the Northern Transvaal, and my own experience, 
this small Cormorant feeds mainly and almost solely on piatannas. 
.As I intend l.ater on to refer to these sliim^ pests and their insatiable 
greed when it comes to young fish, I will not now enlarge on it; 
but if this predelection for platarinas as food is conclusively proven, 
the Reed Ctnnnorant should be regarded as a friend. 

1 made this list of the contents of one stomach shot in the Sur- 
])rise Dam in January: — 

Heads in various stages of digestion of 6 platamias, 

3 large water beetles (Cy/6ns-c/oy), 

2 large wmter scorpions, 

3 snails, 

some slimy green water weed, and 

1 dragon fly larva. 

Dr. Thompson insists that he has only found platannas. 

It is here that, Secretaries of Fishing Societies could help, and 
get their members and fish wardens to take but the crops or 
stomachs of all birds shot as fish enemies, put them into a pickle 
jar with 5 per cent. Formalin and forward them to their iiearc^ist 
umseimi or the Agricultural Department for exainination. If this 
bird turns out to be as useful as it seems, the fact should be given 
all the publicity possible. 

The Herons are better known to the general public. ILeir 
graceful ai)pearance and quiet dignity seem to compel admiration, 
l)iit it is well known that the GREY HERON {Ardea cinerea, L), 
the BLACK HEADED HERON (Ardea melanocephala, V.G.'),; 
GOLIATH HERON (Ardeomepa goliath, Gretschm), PURPLE' 
.HERON (Pyrrherodia ptirpurea, L) and the ' GREAT WHITE 
HERON {(himierodms albus vielanorhynchm, Wagi), all eat fish. 
The Grey Heron and the Black ' Headed Heron, being the, 'com- 
monest, are probably the worst offenders , in this direction, Hut - I 
think their staple' diet consists more of frogs, snails and erabs, than 
fish. They are naturally not To be encouraged round a hatchery' or 
breeding pond, but otherwise 'it' seems a pity to destroy them.' A 
dose o! 12’ 8 at about 40 yards would frighten them enough to keep 
them off without doing them any harm. 
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The Egrets mostly feed on insect life and small water animals, 
and are certainly too beautiful to be destroyed at any tirian Tlie 
¥ ELLO W-B ILLED E GliE T {M e.u)phoya:^ rri term mi fa h mvJi // - 
rhynchci^ Brelim) is tb.e only one wliicli, feeds hal)itiiarf,y in thi> 
water and tioes occasionally take iisli near tlie biinks. Ti;n:‘ 
SQUACCO HEIiON (Arde.otd raUoidea^ Eesp), (Ij'ilLENBAC.livE I > 
HEEON (Butorides strmtui> alrlcaplUm, Afz), BLA.GK HEIIOXI" 
{Medanophoyx arderiacct^ Wagl), IHJFUS lUSliON {Eryt^ifor/niir 
rufiveiitris, Suiid), RAIL HERON {Ardriralla Wagl), 

the, little BITTERN>S (JrobrychuH minufur, L) and (/. Fayem, 
Ilartl) are too rarely seen to be distnrloed, iind the few small 
fish they eat, does not duly upset any fisliernian’s dream of a full 
basket. 

I am only ineliuliiig the HAMMERHEAD (Sco])fis iindyrrffa, 
Lin.) in, this list to affirm its absolute innocence as far as a fishing 
bird is concerned. Tadpoles, frogs and small water animals, are its 
usual, dish. Dr. Davison, says it will eat fish, stranded or in, small 
pools, and so will most water birds. 

' The Storks are all innocuous .as far as fish are concerned and 
get their food mostly on land, but the OPENBILL ( Anastomifr 
lainelligerus^ Temm), a rare visitor, is said to eat small fish. 

The SACRED IBIS (Threskiornis asthiopica, Lath) feeds on 
small water animals and Crustacea ..and will kill and eat quite a 
large crab, but is innocent where fish are concerned. 

. .The AFRICAN SPOONBILL (Platalea alba. Scop.) is one of 
our most interesting birds and, fascinating to wuitch spooning up 
the mud. to catch the tiny animals living therein, but it does not eat 
.fish; ' 

The FLAMINGOS (Fhenicopterus ruber, L) and (Pkoeni- 
conaias minor, Geoffr.) might eat fish spawm to some e,xtcnt, but 
are much too few and far between to do any harm, and slioiild be 
rigidly protected. 

, Amongst the ducks ax^e.many who live on fish, and the i,nliabi- 
tants , of waters where fish exist, but as they themselves serve a 
Aiseful purpose for sport, I think their presence should be encour- 
aged' except in breeding pools and hatcheries. The more harmful 
." ducks' are the . diving ducks, such as the POCHARD (N'yroca 
erytdirophthalma, Neiiwied) and the MAOCO.A' {Gerconecter 
maccoa, A. Smith). The latter is not a common duck and is very 
seldom; seen in flocks. 

"Of the' birds .of prey, only two species conce.m us here, the 
FISH 'or' GAPE SEA I^AGJjE (Gtmeum a vocifer, Baud) and the 
■'OS,P,EEy' {Fandion halietus, Lin,).. I think .all fishermen .will 
agree that these two glorious birds should be protected. They 
live generally In .areas' where few ■people, want to preserve, fish and 
are all too rare. A never-to-be-forgotten thrill is to see an Osprey 
plunge on to its prey in 'a .splash' 'of water, emerge, with a large fish 
in its claws, and with heavy' Beats of its- wings, it manages to reach 
some favourite rock or tree, there to enjoy its meal in comfort. I 
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have not yet enooiintered a fisherman who wanted to see one, shot 
after experiencing such a sight or who did not talk about it after- 
wards. Mr. Davison says that they take heavy toi,l of young croco- 
diles up to 2 feet long. (See Section under Crocodile.) 

0,11 a recent visit to the Mtshandig Dam I heard complaints 
about the fish-killing propensities of the Fish Eagles, of which there 
a,'re several pairs nesting around or nearby this — from a Southern 
Ehodesia viewpoint-— magnificent sheet of water. Their shrill 
scream and the continuous ‘ ^quackle' ^ of the Egyptian Geese so 
common there were sounds I personally should hate to have missed. 
I was informed by the Chairman of the local Angling Society that 
the eagles were catching large Eass, hut it is just these large Bass 
that can best be spared. If they eat young crocodiles and a few of 
the large barbers or catfish in the dam, I feel they are doing more 
good than harm, and I was happy to see that no shooting was 
allowed. I think, however, that the crocodiles should be exter- 
ininated somehow, either by shooting by responsible persons or 
poison. 

As far as PELS FISHING OWL {ScatopeAia pdi, Temm) is 
concerned, I confess to absolute ignorance. I have heard 
them on the Matetsi Eiver, and a more unearthly noise I cannot 
imagine. In any case, they are not likely to interfere with anglers^ 
sport, as they seem to keep to the most inaccessible waters. The 
CRAKES and RAILS, although water-loving birds, do not eat fish. 
They feed on vegetation and insects. The AFRICAN COOT 
(Ftdica, crutata^ Gm) comes into the same category and definitely 
does not eat fish. PETERS FINFOOT (Podica petersi^ Harte) 
which might be mistaken for a Snakebird, is easily distinguished 
by its shorter, thicker neck, red beak and dark colouring, especially 
the cock bird. It is a real skulker, keeping to the sides of the 
rivers and streams it frequents. It lives entirely on small animals 
such as crabs, small fish, snails, dragon fly larvae and the seeds and 
berries of plants in' or near the water. It should be rigorously 
protected. 

CK.,ANES are not, in any case, fish-eaters. Although often 
seen near ponds and rivers, they find their food mostly on lancL 

The JACANAS {AvAophilornm africanusj GM) and (Miero- 
parra capen.rLs, A. Smith) feed on water insects, flies and such 
small life as exists on floating water plants. They certainly do' not 
molest fish in any way. The same can be said of the Snipes and 
Sandpipers and Plovers. 

The only member of the Laridae which occurs in Southern 
Rhodesia is the GREYHEADED. GULL {Hydrocoloc-ii.s .cirm- 
ee/phakis, 'Vieill), which is a rare visitor to the larger waters, 
cannot be considered as a nuisance in any way; rather as; a wel- 
come stranger. These birds take small fish, but are^ too scarce to 
be molested. 

The AFRICAN SKIMMER {RynchopB , Yieill) 

occurs on the larger rivers and dams, but feeds only on minutae 
picked up by the narrow lower. beak. 
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There remains jiow only the KINGFISHERS. These !)eaiitifii! 
!3i,rds are certainly fish eaters in most instances, but it is opeii to 
diseussioii as to whether they should be shot or not. In the (‘ase of 
the GIANT KINGFISHER {Megareryle maxima, Pali), wlridi 
taiiily lives on fish and can swallow a halLpoinid trout. (Tliis l„ 
have personally seen aiid can vouch for, and other cases where 
quite largish fish have been killed and eaten.) lie should :i"io't 
allowed to live near a hatchery or breeding pool, and, witli tlic*. 
PIED KINGFISHER (iJeryie \iidu, L), must' be killed ol! when* 
trout, bass or blue gills are stocked. They are veiy conTinon all 
over Rhodesia and would not be in danger of extinctiot'i if sliot 
near fish preserves. 

The HALF COLLARED KINGFISHER (Alcedo mnilonfiuiia 

Swains), the MALACHITE CRESTED KINGFISHER {(Jom/ 

thornis cristata, VroegL NATAL KINGFISHER {hpidina pkta 
natalensis, A. Smith),. ANGOLA KINGFISHER (Ilalryoa 

a/amkucus, Vieill), the MANGROVE KINGFISHER (Pmid 

kalajoti panddirentri,% Cab), all take small fish, but personally I 
am of the opinion that the small fish they take do not interest the 
fisliennan, being mostly thfe fry of small Jkirbm sp. and mouth 
breeders, and their friendliness and beauty more than cuoipensatc* 
the, fisherman for any loss of fish he might imagine they incur. 

As far as the BROWN HOODED KINGFISHER {ahslknUona 
albiventris) and the STRIPED KINGFISHER (Ghelkuim 
ehelicufa\ Stanl) are concerned, it is an established fact that these 
only live on insects and small animals picked up off the ground. 


{To be coriti fined) 
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The Dairying Industry. 

By J. II. OORRY,, Ag. Chief Dairy Oflicer. 


A considerable number of enquiries have been received re- 
cently for information in connection with the dairying industry in 
Southern Rhodesia, and it is felt, therefore, that an article furnish- 
ing miscellaneous information on this subject might serve a useful 
purpose. Most of the enquiries are for information in regard to the 
following, viz., the outlook for dairying in iSoiitherii Rhodesia and 
the suitability of the. Colony for this type of farming, the markets 
available for dairy p.rodiice and prices obtainable for milk, cheese 
and biitterfat, location of creameries and factories, levies and con- 
trol measures in .force, dairy regulations, etc. As far as possible, 
these questions are answered in the following article: — 

]. Prospects lor the Bairying Industry in Southern Bhodesiah 
On the whole, the outlook for the dairying industry seems fairly 
bright. At present the Colony is a long way from producing suffi- 
cient dairy produce for its own requirements. This applies par- 
ticularly to butter and cheese, whilst other products such as dried 
milk and condensed milk are not being manufactured here at all. 
As far as butter is concerned, it is unlikely that the Colony will be. 
producing sufficient for its requirements for some years to come, 
whilst resumption of the trade with adjoining territories, which 
existed before the war, will probably not be possible without con- 
siderable expansion in the industry. 

The fact that there is a shortage of dairy products in the 
territory, coupled with the steadily increasing demand fox* milk and 
its products, due to the Colony ^s rapidly growing population, makes 
it unlikely that the Colony will be exporting dairy products fox* 
many years to come, and the industry will not therefore be exposed 
to tbe poss.ibly depressing effect of international prices. Viewed 
from this angle, the immediate future for dairying seems bright 
enough. There is obviously room for expansion. 

2. Areas Suitable lor Dairy Parmiiig. Southern .Rhodesia' i,S', 
essentially a pastoral country, and it is not surprising, therefore^ tO' 
find that ' dairy'ing in some form or -other is carried out in most 
parts of the Colony, Although certain areas are probably more 
suitable for This type of farming than others. Generally speakiilgj,. 
.the minimum requirements for -successful dairy farming in-, thiS' 
country -are a fairly cool climate, good' soil and a rainfall -of, ..not 
less than 25 inches per annum. Rigid adherence to these physical 
controls, however, would probably restrict dairying in this 'Colony: 
to altitudes, of 3,500 feet and above, whereas there are exceptions 
.to .this' rule. As -in most, undertakings,, however, ' the human element 
is an important factor, and a great deal depends on iiidividixal 
care, feed and management, as well as intelligent adjustment- of 
farming methods to- suit the climatic -and other controlling factors. 
At the same time it must be admitted that Southern Rhodesia does 
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not possess the natural features and facilities for dairying which 
exist ill countries such as New Zealand, parts of South Africa and 
Kenya Colony. Southern Rhodesia lies almost wholly within the 
tropics and has a summer rainfall, the bulk of the rain falling during 
December, January, February and March. The natural pastorage 
is, Oil the whole, somewhat inferior and, with a few exceptions, 
inadequate for the maintenance of milk production for more than 
a few months of the year; supplementary feeding is therefore 
usually necessary for seven or eight months of the dairying season, 
the feed most coiiimoiily grown for this purpose being hay — legumin- 
ous, and otherwise — silage, usually maize or sunflowers and con- 
centrates such as maize, beans, ground nuts, etc. The. extent to 
which suppiementary feed can be provided, and the acreage planted 
annually for this purpose, depends on the quality of the soil, rain- 
fall, etc. As a rough estimate, however, it can be assumed that a 
dairy cow producing 500 to 600 gallons of milk in a lactation of 300 
days or less will require as supplementary feed about 3 tons of 
silage, 1 ton of bean hay and at least ton of concentrates per 
annum. This means that approximately 2 acres of land will require 
to be planted each year for feed for each cow in the herd. 

If the natural grazing is exceptionally good, or where improved 
pastures can be laid down, this figure may be considerably reduced. 

Notwithstanding the Colony’s lack of natural facilities for 
dairying in the way of good pastures, etc., it is possible, under 
conditions of good management and where adequate provision is 
made for supplementary feeding to maintain dairy herds of quite 
a high standard of production, i.e., an average herd of production 
of VOO to 800 gallons of milk per annum, is by no means uiicommori, 
whilst these figures are frequently exceeded by individual cows. 
The following figures show the herd averages for cows recorded 
under the Southern Rhodesia Government Milk Recording Scheme 
during the past few years:— 


Year. 

Lbs. Milk. 

Lbs. Butterfat. 

No. of Days. 

1941-42 

5,622 

205 

2S0 

1942-43 

6,161 

226 

285 

1943-44. 

6,252 

231 

283 

1944-45 

6,050 

221 

278 


The most popular breed for dairying purposes is the Friesiaiid 
—grade and pure-bred — although the Red Poll, Guernsey and 
Jersey are also favoured. All four breeds do well. 

3. .Labour. From a dairying point of view, the indige,nous 
labour, although cheap, is untrained and consequently inefficient, 
.Due' to his low standard of living and lack of knowledge and 'appre- 
ciation of the elementary principles of hygiene, the African, is un- 
able to grasp the significance of , the various precautio.ns which have 
to be taken in the production .and handling of dairy produce. This 
is a distinct handicap, as so much of' the dairy" work is left to the 



THE DAIRYING INDUSTRY. 


273 


African employee. Under constant supervision, however ^ the more 
intelligent African can be used with a considerable degree of success, 
and w^here farmers are prepared to exercise such ' supervision ancl 
training, satisfactory results can be anticipated. As above nieii- 
tioned, African labour, although inefficient, is cheap ancl can 
usually be procured for wages ranging from 25/- to 35/- or inore 
per month, plus, of course, food, etc. The labour staff required 
for herding, milking, feeding, handling and transport of the milk 
and cream, etc., usually works out at about one African for every 
five cows, e.g., for a herd of 100 cows a staff of approximately 20 
Africans would be required; some of these would, of course, be used 
for other work on the farm besides the tasks mentioned. 

4. Dairy Buildings and Equipment. Under the Dairy Regu- 
lations, every person selling dairy produce has to provide himself 
with a suitable milking place and a dairy. Under the climatic con- 
ditions which obtain in Southern Rhodesia, However, it is practic- 
able for dairy cattle to remain out day and night throughout the 
year, and consequently elaborate cow stables such as may be re- 
quired in colder countries are not necessary here. A simple lean-to 
shed where the cows can be milked and fed is ciuite satisfactory 
and can usually be constructed quite cheaply; the milking place 
must, of course, have a cement floor and comply in other respects 
with the Dairy Regulations. The dairy, which usually consists of 
one or two rooms, can also be erected very cheaply~in fact, the 
writer has seen some very excellent small single-room dairies cour 
structed for less than £l0. All farm dairy equipment, such as 
utensils, boilers, steam sterilisers, etc., can be obtained withoxit 
difficulty in the Colony. Drawings of dairy buildings, etc., can be 
obtained free of charge from the Chief Dairy Officer, Box SS*?, 
Salisbury. 

Milking Machines. Owing to the difficulty in obtaining, good 
native milkers in the territory, dairymen are turning their attention 
to the possibilities of machine milking, and there is little doubt 
that in spite of the fact that they are some wdi at costly to instal, 
milking machines will ultimately become an important factor in 
advancing the dairying industry in the Colony— in fact, as the dairy 
beards improve, they may become a necessity. Experiments have 
shown that they are economical to operate, have no appreciable 
effect on the yield or composition of the milk, and are unquestion- 
ably preferable to the average type of African hand milking. ■■ 

5, Markets for Dairy Produce. Milk may be disposed of in 
the form of fresh milk if the farmer is near enough to a town' or 
village to market his product in that form, or it may be supplied as 
whole milk to a cheese factory or as butterfat to a creamery; it may 
also be converted into cheese by the farmer himself. The manu- 
facture of butter on farms, however, is not encouraged— in fact, no 
farmer can make butter unless he holds a farm butter licence issued 
to him by the Dairy Industry Control -Board.' New comers to the, 
industry have little hope of obtaining a licence, to m.ake farm butter 
unless they are so 'situated that they are unable to send their cream 
to a' cream,ery. 'Producers who are situated within ' 12 'miles of a 
thrice-weekly rail or road motor .service are usually regarded as 
being able to send' cream to a' creamery and are' not,' granted a 
licence to make farm butter. ■ 
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The object of this ineasiire is to eucoarage producers to semi 
their cream to the creameries, which are properly eciiiipped with 
the facilities necessary for the nmiiiifacture and storage of butter 
of iiriiforiii quality. 

6. Situation of Creameries and Cheese Factories. I'lu^re are 
four registered creameries in the Clolony, one each at IJintali, Salis- 
bury, Gwelo and Bulawayo; of these the only fully I'o-operative 
creamery h the factory at Bulawayo. These ereanieries, which are 
situated on the main ' railway running from the Western to tlic 
Eastern Border of the Ooioriy, are well served in the matter of rail 
transport, as it is possible for farmers situated along this route to 
send their cream daily to the creamery if they wish to do so. Trans- 
port, facilities on the branch lines are also fairly satisfactory, whilst 
railway road motor services operate on most routes not served by 
..rail transport. In fact, there are only a few areas from wliicli 
cream cannot be delivered to a creamery in satisfactory co.riditi on- 
provided, of course, that it is produced and handled in the proper 
ananner. 

There are six cheese factories presently operating in tlie Uolony ; 
of these, one is situated at Chipinga, one at Fort Victoria, and ojie 
each at IJmtali, Balisbu,i\y, Gwelo and .Bulawayo. The factories at 
Ghipiriga, Salisbury, Gwelo and, Bulawayo are all co-operative; the 
:othe.rTwo factories are privately owned.- These -factories between 
them manufacture about 80 per cent, of the Colony's out|riit of 
cheese. 

The chief varieties of cheese made are Cheddar a,iid Gouda, 
mainly the former. Roquefort cheese, familiar to most people as a- 
hlue-veinecl cheese, is made by the factory at Fort Victoria. In 
addition to these varieties, small amounts of soft cheese such as 
cream; cheese, cottage cheese and certain other types are also made 
ill' the Colony. , 

As far as the fresh milk trade is concerned, this shows a strong 
co-operative trend. In both Salisbury and Bulawayo the bulk of tlic^ 
..fresh ' milk' sold is handled by co-operative companies owned by tin:* 
-.producers, whilst in Gwelo and IJmtali the organisation is <'von 
stronger, being almost 100 per cent, co-operative. 

: , . 1 ,. Prices of Bairy Produce. The wholesale and retail prices 
-„,,for creamery butte.r and the minimum' prices payable by the 
'-.'Bri-es for butterfat, as well as the wholesale and retail i^rices for 
"'Cheddar., and Gouda cheese, are fixed by the Southern Rhodesia. 
;-,..I)'.airy Industry Control Board. Current priees are as follows:— 

' ".'V ." Creamery Blotter — 

' s. d. 

Retail Price 2 6 per lb. (1st Grade) 

Wholesale, Price ' ' 2 3 per lb. '(1st Grade) 

Butterfat — 

Summer Price (usually 4 
months, Jau.-April). 2 0 per lb. (1st Grade) 

Winter Price (usually 8 
months) ................... ....A...... ..... ,2 10, per Ib. (1st,. -Grade)' 

Cheese (Cheddar und , Gouda)— ' : . 

Retail Price... ...... 2 0, per Ib., (1st Grade). 

W'holesale. Price 1. 8'-.per,'lb. (1st', Grade),' ' 
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The prices paid for butterfat vary with, tlie season, i.e,, from . 
siinmier to winter, but the wholesale and retail prices of butter 
remain iiiicliaiiged throughout the year. 

Im addition to the. fixed prices for butterfat, which averages 
over the year at about 2/5 per lb. for 1st Grade, the creameries 
usually pay a small bonus ranging from Id. to '3d, per Ibr There 
is also the special Dairy Bonus of 4d., to which reference' is made 
ill the appe,ndix. Generally speaking, milk which is separated for 
the purpose of supplrdng butterfat to a creamery is co.nsidered to 
he worth I/- to l/2d. per gallon. 

There is no fixed price for cheese milk, the value ot which 
varies from 9d. to about l/3d. per gallon, plus the special Dairy 
Bonus of Id. -per gallon. 

Prices for fresh milk sold in all municipal areas are at present 
fixed as .follows - 

Credit Price — Pjd. per pint. 

Cash Price — 4d. per pint (for 1 pint only). 

3fd. per pint (for 2 pints or more). 

Sold in quantities of 1 gallon or more — 2/4d. per gallon. 

These prices obtain within a radius of 7 miles of the Post Office 
in each of the towns .concerned. 

S, Bairy Legislation and Control Measures. Control of the 
dairy industry is exercised under the Dairy Act of 1937, which not ■ 
only makes provision for the regulation of the industriai side of the 
industry by the establishment of a Dairy Industry Control Board, 
the collection of levies and payment of bounties on dairy produce 
and the registration of creameries and factories and grading of 
dairy produce, but also for the regulation of all public health aspects 
of the industry, such as the registration and inspection of urban 
and rural dairies and the enforcement of standards of quality, com- 
position, etc,, for ail dairy products. 

The Dairy Industry Control Board. The interests of producers., ; 
creameries and cheese factories, as well as the interests of con- 
siiiiiers, ' are all represented on the Dairy Industry Control Board, 
constituted under this Act. 

This Board has wdde powers and important functions. It is, 
empowered, for instance, to impose. and collect levies on ail,. butter 
and cheese made, in or imported into the CI'>Ion.y and to pay from,' 
these levies, bounties on butter and cheese exported or sold' in, the 
Colony; it may also use levy funds for stabiiisi.ng prices oi dairy'.' 
produce, reducing production, manufacturing and marketing costs, 
encouraging the greater consumption of dairy produce, '' and assist- ' 
ing and encouraging dairy research-; the 'Board -has power .'als'b, 
subject to the approval, of the Ministry of Agriculture' and' Lands, - 
to -fix minimum prices for butterfat and 'for milk, supplied. to ■ cheese-, 
factories, condenseries and dried milk factories, ..as ,weli' "as-' the 
wholesale and retail prices of 'butter and , cheese, ; the, B, 0 'ard',!ias 
power also to import, purchase, store, sell and re-export butter 
and, cheese, and may compel' others to export' -if neces'sary. The 
Board is also th-e licensing authority for farm butter makers, and 
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it advises the Minister of Agriculture generally on ail matters 
relating to the development and welfare of the dairy industry. 

At the present moment no levy is being collected on butter or 
cheese. 

Eegistration of Factories— Sradiug of Baiiy Produce. All 
creameries, cheese factories, condenserics and dried milk factories 
have to be registered with the Department of Agriculture, and 
before registration can be effected, such premises have to comply 
with certain minimal requirements in regard to construction, accom- 
iBodation, appliances and equipment. These factories are subject 
to frequent inspection by the Dairy Officers of the Department of 
Agriculture. No butter or cheese may be manufactured in a butter 
or cheese factory unless there is at least one person working in the 
faetory who holds a certificate of proficiency in butter-making and 
cheese-making. This also applies to the grading and testing of milk 
and cream, i.e., no person may carry out these duties in a factory 
or creamery unless he holds a grading or testing certificate. All 
these certificates of proficiency are issued by the Chief Dairy Officer, 
bviio must first satisfy himself that the persons concerned have a 
sufficient knowledge of the work or duties for which the certificates 
are required. 

Ail Cheddar cheese has to be graded by a Dairy Officer before 
it can be sold. All cream delivered to a creamery for manufacture 
into butter has to be graded into one of four grades corresponding 
with the grades of the butter into which the cream is converted. All 
packages containing creamery butter must be marked on the out- 
side with words indicating the grade of the contents.; all creamery 
butter is liable at any time to inspection and grading by a Dairy 
Officer, and this also applies to farm butter; packages containing 
farm butter have to be marked with the words ‘ifarm butter’^ and 
with the name and address of the producer. 

Para Butter. As previously mentioned, no person can make 
and sell farm butter in the Colony unless he holds a farm butter 
licence issued to him by the Dairy Industry Control Board. The 
.-.■Board, however, can only issue licences to certain persons, viz,, 

. ]:.)rodiicers who were engaged in and had built up a high class 
■business in butter-making before the Dairy Act came into force, or 
: who are so situated that they cannot supply cream to a'creamery 
or else -are dairying in a remote area where the making and sale' of 
lariii butter is in the interests of the local community. 

All farm blitter licences .expire on the 31st December in each 
.year, but are renewable; these licences are also subject to such 
'' conditions -as the Dairy Board may attach thereto, viz., the Board 
may ' restrict' the sale of farm butter by any person to' a particular 
area or may limit the quantity which may be sold, etc. 

EegIstratioE' and Inspection of Urban and 'Rural Bairies. All 
dairy premises throughout the Colony from which milk, cream, 
butter, cheese or ice-cream is sold or supplied for sale must comply 
with certain minimal - hygienic -requirements- and are subject to in- 
spection by a dairy inspe-ctor who may.be .either a -Dairy Officer, a 
Municipal Health Officer -or a- Government Medical Officer. ' ■ In 
addition, ' all dairy premises from which milk or cream is 'sold, for 



THE DAIRYIJST.G HsTDUSTRY. 


27T 


consumption as whole milk or cream, in a municipal area or area 
controlled by a Town Management Board, have to be registered. 
In the case of Bulawayo, registration has to be effected with the 
municipality; in all other cases registration has to be effected with 
the Chief Dairy Officer unless the premises are actually, situated 
within the Municipality or Town Management Board area, in which 
case registration must be effected with the local authority. 

Dairies which do not supply milk or cream for co,n sumption as 
whole milk or cream in a Municipal or Town Management area, i.e., 
farmers supplying cream or milk to a creamery or factory, do not 
have to be registered. 

In addition to the minimal hygienic requirements which apply 
to all dairymen throughout the Colony, dairies which are registered 
with the Salisbury and Bulawayo Municipalities have to comply 
with certain special requirements in the way of buildings, hygiene 
and equipment. Information on this matter can be obtained from 
the local authorities concerned. 

As previously stated, all dairy producers, including cream sup- 
pliers. farm butter-makers, farm cheese-makers or suppliers of 
milk to cheese factories, have to comply with certain minimal re- 
quirements, chief amongst which are the following: — 

(1) Milking operations must be carried out in an approved 
milking place, which includes a properly constructed cow- 
shed, a simple lean-to shed with a concrete floor or an open 
milking kraal with a concrete or earthen floor; such kraal 
must, however, be kept solely for milking, i.e., cattle may 
not be kept therein at night. 

(2) The milking place must be situated at least 300 feet from 
any residential quarters and at least 100 feet away from 
any other kraal, unless permission to the contrary is given 
by a Dairy Inspector. 

(3) The milking place must be kept clean, and any manure 
deposited therein must be removed daily. 

(4) Milking operations must be carried out in a cleanly manner, 
i.e., the cows must be clean when milked and the milkers 
must wash their hands before milking each cow, and ' a 
supply of clean water, receptacles, soap, cloths and towels 
must be provided for this purpose. If it is necessary to' tie 
the hind legs of the cow, then proper metal cow hobbles*— 
and not reims — nmst be used for this purpose. 

(5) All utensils, cans, milk buckets must be of seamless con- 
struction. 

(6) Facilities must be ■ provided for the . proper cleaning,. and 
sterilisation by steam or boiling water of all dairy utensils. 

(7) A special dairy room must be provided which can be used 
for the straining, cooling and storage of ' milk and cream 
and for the- making of dairy produce or for housing dairy, 
utensils. Thi's. room may not be used for any other purpose, 
such as storing meat, vegetables, etc. The dairy must have 
a cement floor,, and be fly-proof and rat-proof and , well 
ventilated ; it must be so constructed, .also, that it can," be 
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thoroiiglily eleaned and disinfected wlieii necessary; it must 
also be provided with a ceiling of some kind. 

(8) The dairy' must be situated at least 100 feet away from any 
milking place or privy. 

(9) All drainage and refuse from dairy premises must be di-s- 
posed of in a manner approved by the Dairy Inspector. 

(10) Except with the special iiermission of a Dairy Inspector, no 
person may keep pigs within 300 feet of any dairy building. 

■ (11) Manure or -other offensive matter must not be allowed to 
accumulate within 300 feet of any dairy building or milking 
place. 

In addition to the above requirements, there are various other 
regulations affecting the sale and disposal of milk from sick or dis- 
eased cows, the employment of unhealthy personnel, etc. 

Standards of Composition for Dairy Produce. The following 
are the main composition and quality 'standards for dairy 
products , 

Milk must contain not less than 3 per cent, of milk-fat 
and not less than 8.5 per cent, of solids not fat. It must also be 
free from the tuberculosis germ and must satisfy the requirements 
of the Methylene Blue Test. ^ This tCvst is based on the fact that 
the bacteria in milk jrossess the ability to decolourise Methylene 
Blue dye. One millilitre of a standard solution of the dye is 
added to 10 millilitres of the milk to be tested, which is then kept 
at a temperature of 99-100 degrees F. until the blue colour dis- 
appears. The rapidity with which the milk turns 'white is considered 
to he' an indication of the number and the activity -of the bacteria 
■ present, and consequently of the conditions and methods of pro- 
duction.' The , standard laid down is that' milk must not decolourise 
Methylene Blue within four hours in the case of samples taken 
during the months of October to the following March ; from April 
to September the standard is five hours. 

FasteU'rised Milh. Must comply with the above standards and 
in addition must comply with the Phosphatase Test. 

, ■ Cream. When sold as cream., must not eoi':itain any preservative:’^ 
or colouring .matter or any fat or oil other than milk fat. It must 
contain not less than 35 per ce.nt.'of milk fat and be free from the 
tuberculosis germ. ..This' standard does not appl.\’- to cream supplied 
to a creamery for conversion into butter, ' 

Meduced Greain. Must comply with the above standards, but 
must" contain not less than 20 per cent, of milk fat. , 

Butter. Butter must contain not less than 80 per cent, of milk 
fat, 'not more than, 16 per cent, 'of water and not' more than 4 per 
cent, of 'Salt. '.' It mush he free from pre'Servative ' and .contain no 
mycobacterium tuberculosis. 

Ghee8e . ' Varieties'’ such as cheddar and gouda cheese must con- 
tain not less than' 45 .per' cent., of m'ilk.fat'in its'w'ater-free substance ; 
it must not contain any: fat'or 'O'il other than milk fat. 

Cream Ckeese. ' Must. .contain 'not less than 55 per cent, of milk 
, fat in its water-f re C' substance. ■. . . 
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Cleaning the dairj^ utensils. 




Cheese-making room, Rhodesia Co-op. Milk Company, Bulawayo, 














Milkins machine (Surge, in operation at Orasslands Experiment Station. Marandel 
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‘ Skim -31 ilk Cheese, Must contain not less than 10 per cent, of 
milk fat. 

Ice-Greemi. Must contain not less than 10' per cent, of milk 
fat and 18 per cent, of total milk solids and not more than 0.5 per 
cent, of stabiliser. Ice-cream containing ripe fruits or niitsj how- 
ever, must contain not less than 8 per cent, of milk fat and 16 per 
cent, of total milk solids. It must not contain more than/ 200,000 
organisms per gram. 

Dairymen or others who require more detailed information on 
any of the matters referred to in this article are advised to get into 
touch with the Chief Dairy Officer, Department of Agriciiiture, 
Salisbury. 

appembix. 

DAIRY BONUS SCHEME. 

Under the following scheme, special bonuses are paid on first 
and, second grade biitterfat supplied to a creamery and on milk 
converted iiito Cheddar, Gouda or Roquefort cheese. The ■condi- 


tions are as follows, viz. : — 

The bo,iiiises are as follows: — . 

First Grade Butterfat 4d. per lb. 

Second Grade Butterfat 2d, per Ib. 

Milk converted into First Grade 

Cheddar Cheese Id. per gallon 

Milk converted into Gouda Cheese Id, per gallon 
Milk converted into Roquefort 

Cheese Id. per gallon 


In the case of Gouda and Roquefort cheese which does not re- 
quire to be graded, the Chief Dairy Officer has to certify that the 
quality of the cheese manufactured during the year has been such 
as to merit the bonus. 

To qualify for these bonuses, which are payable at the end of 
each dairying season, viz., at the end of September in each year, a 
producer must obtain a certificate from the Secretary, Department' 
of A.griculture and Lands, Salisbury, certifying as follows:— 

(1) 'That his herd has been milk recorded under the Southern 
Rhodesia Milk Recording Scheme. 

(2) That 25 per cent, of the cows recorded dixring the .year: 
have each produced a minimum, of 125 lbs. of butterfat in 
300 days or less. This standard operates for the first year. 
In the second year this standard is , raised to 150, lbs. ' of 
butterfat, in the 3rd and 4th years to 175 lbs. and in the 5th, 
and subsequent years to 200 lbs. of butterfat, 

(3) That his dairy premises 'are registered under the Dairy', Act, 

(4) That hiS' methods of feeding .and management have 'been 
approved—the main factors here, to be the condition of' the 

' young stock and the, use-' of an approved' bull. 

Producers wishing to take advantage of • the scheme .should get 
in touch with the Chief Dairy Officer, Department' of Agriculture, 
P.O. Box' 387, Salisbury. ' 
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Sheep and their Management 
in Southern Rhodesia. 


By R. H. FITT and A. A. MORRISON, Ariimal Husbamlry 

Officers. 


Sheep farming has not made much progress in the Colony. The 
uiitaiiied nature of the veld in many parts and mismanagenieiit due 
to lack of knowledge, experience and interest have been niaiiiiy 
responsible. 


Experience has showri that under present conditions slieep do 
well when run in small hocks. The most convenient and successful 
unit seems to be one of about 100 ewes and 2 rams. Such flocks 
riot, only supply the farmer with his mutton requirements, but 
form a valuable side-line on any mixed farm and return a small 
but very useful income at little expense. 

Oil account of bush and the prevalence of various grass-seeds, 
such as “Assegai^’ or ‘bSpear’’ grass {Heteroiiogoji c(}7itoTtuB) and 
the ‘‘Stick’’ grasses (Arii^fida spp.), most of the Colony is tin- 
suited for wooiled sheep. 

CHOICE OE BEEEB. 

^The Blackhead Persian (1) has so far proved the most popular 
choice. Because of its smooth coat, inherent hardiness and naturai 
i-esistance to tick-borne (heartwater) and other diseases, it has 
done w^ell in most parts of the Colony. It is a good forager, and 
during the summer months accumulates large amounts of fat' over 
the rump and in, the tail, and this acts as a reserve in times of 
scarcity. The breed is, therefore, able to subsist on scanty vege- 
tation and survive long periods of drought. The main draw'’backs 
of the Blackhead Persian are its poor mutton conformation and 
'the imeven distribution of the fat in the carcase. 

' The Ronderib Africander breed has been tried by a nuinbe.r of 
farmers.. Rams of this breed have been used on Blackhead Persian 
ewes with the object of increasing the size of the progeny. Bo' far 
most of the attempts have failed, and the cross is not recomme,ndecl 

Dorsian rams, i.e., Dorset Horn x Blackhead Persian “cross- 
,bred'’’ rams, .have also been used on the Blackhead Persian. This 
,is a' very popixlar cross in the Union of South Africa. The p,rogeny,, 
known as ,“quarter-breds,"’ because they carry i Dorset Horn and 
i Blackhead Persian ..blood, 'show promise, locally, 'but .more experh 

(1) Notes about the' origin and breed characteristics of the Blackhead 

Persian are given at the end of the article. 
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ence is necessary before a definite opinion can be expressed. Tlie 
^Tfiiarter-breds’^ are certainly of better conformation 'and size than 
the pure Persian and fortunately carry very little wool. 

The MerinO' has been in the past the popular choice in the 
higher lying parts of the Colony, such as Melsetter and Inyanga, 
Many flocks were commenced 15 to 20 years ago, but to-day only 
a small number remain. The falling-off has been due iarg^y to 
the high mortality rate caused by excessive rainfall which affects 
the sjbeep’s growth and makes control of internal parasites very 
difficult. 

Other breeds more suited to high rainfall, such as the Comedale 
and Romney Marshy have been tried, but. with little better results. 
The latter produced good cross-bred lambs but could not be in- 
duced to breed for Autumn lambs and proved very susceptible , to 
disease and very soon died out. 

THE SHEEP EAEM. 

Experience has shown that areas with medium to low rainfall 
are best suited to sheep. Farms comprising large, w^et vlei areas 
with little dry ground are unsuitable, as are also those which, 
though dry in the winter months, become soggy and water-logged 
during the summer. A well-drained farm free from excessive 
surface water is the most favourable, and providing the grazing is 
fairly well tamed, the type of soil makes no material difference. 

Water, This is a very important point in flock management. 
Sheep should always have access to good, clean drinking water. 
Water from wells or boreholes led into troughs is by far the best, 
The troughs should be kept clean and should be cleaned out every 
two or three weeks. Sheep should be kept away from standing 
water in vleis and dams, as these places are ideal breeding grounds 
for internal parasites. When sheep have to drink at rivers, pools 
or dams, they should be driven to water together and taken away 
directly they have finished drinking. They should under no cir- 
cumstances be allo’wed to graze near such places. 

Shelter. The non-woolled breeds of sheep require some form 
of shelter, especially during the rains, and where cold, wet nights 
are experienced. Nothing elaborate or expensive is required. A 
good roof with a wall along the weather side is sufficient. It is, 
important that the shelter be large enough to accommodate , the' 
flock without crowding. When sheep are ’ crowded together,' 
especially during the rainy season, sweating takes place, and when 
they are let out to graze they are liable tn get a chill and pneu- 
monia ■ may result, with consequent heavy loss. It is far bette'r to 
yard sheep in an open kraal than to confine them in a shed which' 
will cause crowding. An open lean-to shed with a yard in'' front 
has proved' very successful. (See illustration.') 

Woolled sheep only need protection on cold, wet nights from'' 
the wind, and if' the w'eather side of the kraal is protected, this 
will be sufficient. ■ ■ . ' 



282 ■ THE 'EHOBESIA AG-Rl CULTURAL JOURNAL. 


' Yards« A 3 ^arcliiig system is necessary, not only to assist class- 
iiig and culling, but also dosing. Dosing with the assistance of a 
race reduces the handling of the sheep to a minimum and makes it 
quick and easy. 


BEEEBING STOCK. 

' In the selection of breeding stock, constitution, and size slioiiid, 
be given first consideration. Trueness to type can be selected tor 
whe,n nmiibers increase. 

R'ams. Always use a pure bred or standard cross-bred rani 4),{‘ 
good' type with a stro,ng constitution. Grade rams or rams of poor 
quality, showing lack of constitution and development, should 
never be used. 

Ewes. The ewe should also be strong, robust and well, deve- 
loped. Good milking capabilities should .be looked for, as this is 
a big point in the rearing of strong, healthy lambs. 

The better type of ^hiative’^ ewe should not be despised as 
foundation stock. Using good rams and practising careful selec- 
rtion, a good grade flock can be soon established. 

Ill selecting stock for breeding, always make sure to examine 
the mouth for over- or undeivshot 'jaws. Sheep hav,ing one of these 
faults are invariably bad doers. 

GENERAL MAHACEMEKT. 

All sheep respond to good management. I'l! good results are 
to be expected, a careful and intelligent system of manageiiient 
should be followed. Furthermore, in the control of internal para- 
sites, management x>layB as important a part as dosing. 

Grazing o! Flocks. The ideal way of grazing sheep, is to allow 
' them to graze in. paddocks or camps without herding or kraali'Og. 

- At present this is economically not possible, and the majority of 
- ' farmers have to use' the system of herding by day and kraaling by 
night. , When this is done, it is most important to see that' thc'^ 
■,'sheep are sent out to graze as early as possible in the m.or,u,ings. 
Sheep -'prefer to graze in the cooler times of the day and to rest 
and He in the shade during the heat of the day. 

If a system of paddocks or camps is put into operation, it is 
very important that there be sufficient of these .so as to .fuake rota- 
tional grazing possible, and so allow the grazii:'ig to be rested 
periodically. ' This is not only a most important po,int in pastin*e 
management, Uut it also assists very much in the control of internal 
parasites,. .as pastures grazed continuously b,eeon:ie sheep sick” ai'id 
heavily infested with internal parasites. 

Rain's. . 'To obtain the, best results from the rams at'mat,Lng tiine 
they sho,iiid,be in, a healthy and; hard condition,' but not over-fat. 
If ;good results 'are 'to be .expected, they, ■'should 'be fed a supple- 
mehtary'ration of about J to I lb. of maize per day, plus some bea,ri 
hay, for 6; to 8 weeks' before the 'breeding season comm,ences. 
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Rams slioiiid not be allowed to run with the ewes day and night. 
Better results will be obtained if they are kept at home, in some 
shady spot, diiriiig the hotter part of the day, and fed a supple- 
mentary ration, to keep up their condition and vigour. If it is not 
possible to practice this, especially where large flocks are run and 
the, rains show signs of becoming less active, they should be separ- 
ated froiri the ewes for three or four days once a fortnight or so and 
fed a suppleiiieotai’y ration. If large numbers of rams are run, it 
is often advisable to rest a few of the rams at a time for a few 
days throughout the mating season. 

During the nornbreediug season the rams can be kept in a small 
caiBp and fed a maintenance ration of maize and bean hay, together 
with a little succuieiit feed daily. If only one ram is kept, a haniel 
(wether) or two can be put with it for company. 

Ewes. Befoi'e the rams are put to the ewes, all old ewes, those 
of poor type and other undesirable ones should be culled from the 
hock and kept separate. These should be fattened and sold for 
slaughter. 

In order to get the best results, the ewes should be in good 
condition at matijig time. They should preferably be in an im- 
proving condition at this time, i.e., hushed. This will ensure larger 
lamb crops. 

Lambing Time. Local and seasonal conditions will determine 
the best time of the year for ewes to lamb. 

In the Colony, generally, the most suitable tiiiie is considered 
to be from the 1st xMarcli to the end of May, with Matabeleiand two 
\veeks to a month earlier than Mashonaland, i.e., roughly from the 
Lst March to the 30th May for Matabeleiand and 15th March to 
15th June for Mashonaland. The rams should, therefore, be with 
the ewes from the beginning of October to the end of December, 
and 15th of October t<.) 15th of January for Matabeleiand and 
_ Mashonaland, respectively. 

Maiden ewes should not be bred until they are full two tooth, 
i.e., about 18 months old, and then only if they are sufficiently well 
developed. Ev/es should be allowed to lamb only once a year. 
Lhnibing twice a year is much too hard on ewes under our 
conditions. • " 

Lambing. Shortly before lambing, all ewes heavy in, lainl:)' 
should be removed from the- rest of the flock and' run separately 
imtil they have lambed and the iambs have been weaned. Under 
this system the youiigsters do very much Better. 

The better grazing should foe reserved for the ewe.s- and- Iambs, 
and as much green grazing or other succulents as |>ossible should be 
provided for the lambing ■ season.' , A stack o! legume .hay, some 
pumpkins and inajordas will be a' considerable value .at this time. 
It will , e,nsure that the ew^esRave lots of milk, which is ' essential 
for good, growth in the lambs. Grazing on”' legume,, stubble or 
reaped maize lands is also very useful for this purpose. 
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During lambing time supervision must be increased^ and a 
personal inspection of the flock should be made at Itnist twice daily 
to ensure that ewes in need of assistance get it. 

A ewe having difficulty in lambing shoidd be assisteii an soon a.s 
possible. In the case of weak lambs, it is often necessary to Indd 
the ewe and then tempt the lamb to drink. Often maiden ewes arc^ 
disinclined to take their lambs. In such cases the ewe should bi‘. 
held while the lamb drinks. As a rule it will only be necawisary to 

do this three or four times. Sometimes it may be necessary to shut 
the ewe with her lamb in . a small pen for a day or two. 

Older ewes that are troublesome in this respect should be 
marked and sold sold after their lambs are weaned. Kwa^s not 
having an ample supply of milk should also be sold. 

Castration* Ram lambs not intended for breeding })ur|)i)ses 
should be castrated when tw^o to four weeks old, and not allowed 
to run until six to eight months. For castrating, the burdizzo 
pinchers give good results, if properly used, but it is always advis- 
able to go through the lambs again a month or so later in case a 
few were missed or were not properly done. In areas where screw 
worm is not troublesome the ordinary knife may be used, and is, in 
fact, preferable. Always use a clean, sharp knife and do not work 
in dirty kraals. 

It is not necessary to dock the tails of the Blackhead Persian 
and its grades. In the case of the Merino and other woolied breeds, 
this should be done. The usual procedure adopted is to dotdc the 
tails of ewe lambs at the first joint from the head of the (ail, and 
of hamel lambs at the third or fourth joint. This is done very 
largely in order to make the distinguishing of the sexes easy when 
sorting out takes place. 

Marking. For easy identification a system of earn narking is 
used.' This is usually done with a sharp knife or clipi'iers. Tlic 
system usually adopted is to have a distinctive ear mai’k and to 
mark the lambs in a different place on the' ear each year. Tliis 
enables the fanner to tell the age of the sheep at a glance. 

Another system often used is to brand the sheep wit!) inark- 
ing fluid, especially made for the purpose. Ordinary branding 
irons,' or thick wire bent to the desired letter or mark, are used. 

Weaning. The age' at which to wean will depend largely ori tiie 
season and the development of the lambs. As a general rule five 
months is the most satisfactory age. 

When weaned, 'care should be taken to .see that the lambs do 
'not .receive' a set-back. They should be put on to' good grazing', if 
<yailable,' and' fed . supplements,, such as. legume hay,' niaizey etc., 
Ifmeeessary. 

Once lambs, .receive a ■ set-back' they' re.cover it. . It 
is essential, therefore, to keep them growing.^^ ^ ^ 
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■ After weaning, it is advisable to run a few wethers or dry ewes 
with the lambs. This will assist them to settle down. 

Fattening Sheep. On the mixed farm this should not present 
any great difficulty, or be an expensive matter, as there is gen- 
erally a good supply of suitable feeds. 

,, Wethers should be sold as six to nine months old lambs, and 
definitely before they have cut their first two incosors. Good prices 
are paid for young sheep in good condition. 

The followung is a good fattening ration when grazing is of 
low feeding value, such as during the winter months : — 

Goiieentrates (maize) J-1 lb. per sheep per day 

Legume hay (bean hay, etc.) lb. per sheep per day 

Succulent feed (silage, pumpkins, 

etc.) 2 Ib. per sheep per day 

Where sheep are entirely pen-fed they should be given as much 
good quality veld hay as they will eat, in addition to the above 
ration. A good supply of clean drinking water should always be 
available. 

Fat Lambs. By this is meant lambs to be marketed at four to 
five months old, and dressing out between 25 and 30 lbs. To reach 
this standard it is necessary to breed from good, strong, roomy 
ewes with lots of milk. They must be in good condition at lambing 
and not allow^ed to get thin. It is most important that the lambs 
be kept growing rapidly without a check until the desired weight 
is reached. This can only be achieved if both ewes and iambs are 
well fed. 

Marketing, The fairest way to sell sheep is by weight, either 
live weight or dressed weight. This will ensure that the producer 
gets full value for his product. 

With March to May lambing, most of the lambs should be 
ready for marketing from November to January if they have re- 
ceived good treatment and some supplementary feeding before and 
after wmaning. 

When selling sheep, always sho^w the sheep to the buyer in as 
good and attractive appearance as possible, 

Licks. A mineral lick is generally reconnnended 'for sheep/in'' 
the Colony. Such licks appear to be more essential in the heavier 
rainfall areas than in the drier sections. A mixture of three parts 
of bonemeal and one part of salt, by weight, has . proved successful,' 

INTERNAL PARASITES. ' 

These present probably the greatest difficulty in 'the 'successful 
running of sheep in the Colony, and their proper control is, there- 
'fore of considerable importance. This is possible .by.':—' 
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; (a) Regular and systematic dosing. Full particulars can bt,:‘ 
obtained from the Veterinary Departiiieiit. 

(b) Not , allowing sheep to graze near vieis, dams or otlieir 
moist places. 

■. (c) Eotating the grazing and 'not running sheef) 'On tlie sajiic 
part of the farm year after year. 

■' ' (d) Keeping the sheep in good condition by .means of sn|)|)|!;*'' 
iTiei.ita}‘y feeding when necessary. 

/ ' How to Beterniiiae the Approximate Age of Sheep, The usual 
method of telling the age of a sheep is by its teeth. This mctiiod is 
not exact, but is quite' satisfactory for p,ractical purposes. 

The temporary or iambus teeth are small and are evtM,}tiiaily 
i’eplaced by permanent ones, which are much larger. The arvirnars 
age is 'estimated by counting the number of pairvS of the seco!K.!ary 


i.ncisors. ' 

No. of Teeth ' ' Age of Sheep 

2 secondary incisors— Two tooth 14 to ,16 .inontlis 

4 secondary incisors— Four tooth 2 years 

■ 6 seco.ndary incisors — Six tooth '3 years 

S', secondary incisors — Full mouth 4 years 


, After this stage, age is determined, firstly, by the loogtii oi 
the ineimrs and later by the degree to which they ai^e worn down. 

THE BLAOKHSAB PEESIAN. 

ORIGIN AND BREED CHARACTERIBTICS. 

' 'Origim Whereas the ■ ordinary' ^Native ’t sheep and the fat 
'tailed Africander sheep are indigenous to Sopth Africa, tlie ,B!ac,k”' 
'head, Persian, is not. It belongs to the fat-ruiiiped' sheep of Asia 
and .'North, Africa,' and /particularly 'to that group ' found in Arabia 
■and^ ''Somaliland.' 

The late Mr., ' Montague Gadd, who 'was the oldest breeder of 
,'B',l'a'cklieacl Persians in South -Africa, described the early introduc- 
tion 'of thC' breed as. follows: “About the' year 1865' a disabled 
sailing vessel put into Port' -Beaufort, a bay on, the Sw.elleiidam 
Coast. The 'late Messrs. - Barry yand Heatlie ' happened to visit 
the boat, '"and, , being, farmer's, were interested in "three blackhead 
,,' ewes '.which had - been, loaded ".at 'Aden,, in, the Persian, Gulf, 'Ub 
butcher's stock , f or , the 'use mf." the , crew. They' managed to secure 
the three ewes in exchange .for other 'suitable slaughter sheep' 
and sent them,"round ,tO','Cape' Town"and "fro'm' them to' WerceBter, 
the railhead in those days, and from there by ox- wagon to their 
f^ritt Glen Heatlie 'in the Robertson'" district.,, "- Two of' .the .three' 
ewell were fortunately , iu'' , lamb' ■and,','' -pne .lambed- .twin"',",, ew.e, .-'t'ambs' 








“Cross-bred” ewes, the progeny of Dorset Horn rams on good 
Blackhead Persian ewes. Note good mutton conformation but 
woolly coat. 



“Quarter-bred” ewes, the progeny of half-bred rams (Dorset 
Horn X Blackhead Persian) and good Blackhead Persian ewes. 
Of better mutton conformation than the pure Blackhead Persian. 





A- Rams suitable tor grading up. 
B.- Twins. 




Grade Persian lambs on a Matabeleland farm. 


The ' extra supplementary ration ■ ' A trough for feeding a , mineral 
during winter months. Hck to sheep. Note the roof to 

protect the trough in the w'et 
'■season. 


A useful rack for feeding hay to sheep. The leaves and seeds 
do not get into the wool when the sheep feeds, as is the case 
with the ordinary overhead rack. 
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Good type Blackhead Persian rams. 
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and the other a rain lamb. From this lucky venture most of the 
Blackhead Persians in South Africa to-day have sprimgE^ 

In 1895 Mr. Gacld secured Mr. Heatlie’s entire flock^ who had 
by then acquired Mr. Barry^s share. 

Mr. G-add. further stated: '‘In about 1903 an iiiiportatioii was 
made by a Mr. Barry, but they were very inferior to the animals 
we had then bred in the country. In competition with locally bred 
sheep at a Port Elizabeth Show shortly after the Boer War not 
one secured a prize/' 

“A feAv yeai*s agx) a Blackhead Persian enthusiast wrote to 
agents for a photograph of the best Persian sheep procurable with 
a view to importing some with the object of introducing fresh 
blood into his flock, but the result was very di"" appointing. The 
photograph taken of two sheep standing on a beautiful Persian 
carpet, was of two wretched animals, not to be compared with 
the South African Blackhead Persian of to-day.’’ 

The Blackhead Persian is recognised as a pure breed of sheep, 
and since 1906 registrations have been effected in the South 
African Stud Book. 

As regards the distribution of the breed, Blackhead Persians 
of South African origin are to-day found in large numbers in the 
British West Indies, Kenya, Tanganyika, Belgian Congo, Portu- 
guese East Africa, Northern Rhodesia, Southern Rhodesia, 
Becliuanaland, South-West Africa and the Union of >South Africa. 

BREED CHARACTERISTICS. 

Standard of Excellence. The following is the official standard 
of excellence and scale of points of the breed : — 

Maximum 

Points 

1. Head and. X (adc — to be of black colour, with black 

running eveniy round the neck, black to extend no 
further than the neck, bag under neck well 
developed, large and hanging 10 

2. fined, well up to the back, full, firm and 
square, and not hanging sloping downwards. The 
second joint not too large nor coarse, to be firmly 
set against the main tail in a backward position, 
the small joint being on a level with • the" back. 

The third joint to hang perpendicularly and not 

too coarse. ' Tail to hang true, i.e., not on one side 20' 

3. ' SymmMTy’^hd.dk broad, deep at girth, good brisket, 


short, straight legs .... ' , ... 30 

4. Weight and Size, .... ... ■... ' : ... 30 

5. Godi — strong, ' smooth and without wool ■ ' 10 


100 
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Bisqiiaiificatioas. White spot on headj hornSj wool or black 
OH. bocly^ visible white spots on black skin of tail ; grey colouring 
on the tail or legs of a two tooth sheep (a few grey hairs on the 
tail or legs of a four tooth or older sheep need not necessarily 
tlisqualify, ) 

General Bescription, Professor .Duerderi, of tiic :Rho(Jt..“s 
University College, Grahamstown, who made a close- study of tiie 
|}.reecl, described it as follows 

“The body is compact in fornij combined with good depth, the 
length being accentuated by the brisket in front and the cushions 
of fat behind. 

“The head is short and niediuin in size. Tlie crown is .raised 
a.ii,d polled, while the eye.*? are large, bright and j)roiiiineBt, a,iul 
golden yellow in colour. The nose is moderately Ro,niai], and on 
either side are swellings of fat, as also behind tlie c^ars. Tin- 
nostrils are large and wide and the mouth well shai)ed, an ovo’- 
hanging lo'wer jaw being avoided. Horns are never developed, 
but between the eyes and ears are sunken hollows in the places 
'They usually occupy. The ears are moderately long, thick, leaf- 
like and tapering. They are actively carried and usually held 
horizontally, although moving freely forwards, backwards and 
do.wiiwards, flexibility being a . marked feature. Unlike the rest 
of the coat, the ears are smooth and silky to the touch, covered 
only with fine short hair. 

“The is thick and well set with heavy muscles, the skin 
showing a slight tendency to wrinkle. The dewlap extends from 
just behind the chin to about half-way down the neck, and in 
the rams bears a mane of long fine fibres. It is variable as 
regards its length and depth, and in well-fed sheep is heavy 
'with fat. 

“The chest is broad and deep and the shoulders wide apart, 
flowing for full development of the vital organs. The brisket 
is remarkably well developed. As seen from the side it gives a 
square effect, being vertical in front and horizontal below for 
some distance, extending well in front of the fore legs. Yiowed 
from the front it is very broad, nearly filling up the space between 
the legs, the thickness being largely due to a deposit of firm fat. 

“The shoulders neatly against the body without any bony 
projections. The withers merge insensibly into the shoulder tops, 
and are approximately level with the hips, presenting a smooth 
firm surface. • 

. “The ribs are well sprung from the back, curving round evenly 
and projecting somewhat beyond the fore and hind quarters. They 
are smoothly covered with flesh and only discernible on handling. 

“The fo4«s are moderately broad in well-bred animals, and 
the outline of the back is straight. When unimproved the back 
IS curved showing a marked depression in the middle. The hips 
are slightly raised and rounded, although the actual bones are not 
prominent. 
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rtmvp is broad and well developed, and the muscles are 
covered by tile thick pad of fat extending from the tail 

^^The buttocks are well developed and very prominent, since 
they are covered by thick pads of fat, which hang below” the tail 
and are firmly applied to the thighs, joining the tw^o for some 
distance. 

^^The hocks are strong, and when viewed behind are straight' 
and squarely placed, showdng good width between the legs. In 
badly bred animals the hocks are often close together, the animal 
being said to have cow^ hocks. This is undesirable, since the sheep 
cannot wvalk so easily, nor cover so readily the long distances 
sometimes necessary for grazing. The joints are strong, but do 
not project in an unsightly manner. 

^^The four legs come off the body squarely. ' In comparison 
with the Merino they seem longer and thinner, the appearance 
being due to some extent to the absence of wool. The hoof is 
always black, being deep and of a neat appearance, with no ten- 
dency to spread. 

^‘The rwmp and tail are distinctive features of the Blackhead 
Persian. The appearances are at first difficult to interpret, and' 
call for detailed description. The tail is separated into .three 
distinctive parts, known to the breeder as the first, the second 
and third tails, or first, second and third joints. The first two 
are mainly swollen masses of fat, and conceal the tail proper, 
while the third is short and slender like the tail of animals 
generally. The second tail is curved upwards and forwards and 
rests upon the first, wEile the third is drooping and rests upon 
the second.’’ 
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Departmental Bulletins. 


Copies of these ' l-UiUctius inuy be obtained from the Editor, Eox 387, 
Salisbury. Tltey are issued to residents of Southern Rliodesia at a ehargo 
of 5(1 per copy and at 6d. per^ copy outside the Colony. 


N.B.— The date the article appeared in the Journal is indicated in abbre- 
viated form before^! the' number e.g., 10/28 No. 710, means that Ihilletiii 
710 appejired in the Journal for October, 1028. 


ACRIGULTURE Af^D CROPS. 


10/28. 

No 

710. 

J^lonihly Remindei's (or the Farming Year, by the 
Division of the Chief Agricultiiri.st, 

•3/29. ■ 

No. 

727. 

Farmyard Manure, hy A. 1‘. Taylor, M.A., B.Sc., Agri- 
cultural Chemist. 

3/51. 

No. 

815. 

New Strains of Oats for Southern Rhodesia, t>y !!. 0, 
Arnold, Manager, Agricultural Experiment Slatimi, 
Salisbury. 

5/31. 

No.' 

822. 

Re-s^cking of Maize rejected for Export on account of 
Excessive Moisture. 

■ S/32, 

No 

859. 

Twenty-one Years of I*lant Introduction, hy Major 
Mondy, Chief Division of Plant Industry. 

2/^33. 

No 

878. 

A.I.V. Silage: Memorandum prepared and circulated hy 
Imperial Bureau of Animal Nutrition. 

11/35. 

No. 

972. 

Notes on Witch weed, by S. D. Tiinsor), M.G., Dip.Agric, 
(Wye), Assistant Agriculturist. 

•5/36.; 

No. 

982. 

Weeds : Control of Weeds on Footpaths and Tennis 
Courts, by 8. D. 'rimson, M.C,, Assistant Agriculturist. 

.'6/36. 

No. 

992. 

Annual Report of the Agriculturist for the year 1936, 
by D. E. McLoughlin, Agriculturist. 


No. 

997. 

Reward Wheat: Report on the Baking Properties and 
Chemical Analyses, by The Rhodesian Milling and 
Manufacturing Co., Ltd. 

11/36. 

No. 

1008. 

Witcliweed,' by S. D, Timson, M'.C,, Assistant Agri- 
culturist. 


No. 

1016. 

Natural Protection from Soil Erosion, by S. D. Timson, 
M.C., Assistant Agriculturist, 

4/37. 

No. 

1022. 

Smut Diseases of Wheat in Southern Rhodesia, by G. M.. 
Wickens, B.Sc. (Agric.), Ph.D,, D.I.C., Plant Patholo- 
gist, Tobacco Research Station, Treiawney. 

11/38. 

No. 

1089. 

Witch weed and the Labour Shortage, by S. I).' TimvTOU, 
M.C., Assistant Agriculturist. 


No.^ 

1153. 

Field Selection of Seed Maize, ' by Alan Raitriiy, Junior 
' Agriculturist.’ 
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5/41. No. 1173 Agricultural Experiment Station, Salisbury: Annisal 
Report of Experiments, Season 1959-40, by H. C. ' 
Arnold, Manager. 

7/41. No, 1176. Costings of Farm Operations on the Witchweed 
Demonstration Farm, Aucliendinny, Season 1939-40, by 
S. D. Timson, Asst. Agriculturist, and G. L. Black, 
Dip. Agric. (Durham), Manager. 

11-12/42;. No. 1221. A Description of the more common Rhodesian Wheat 
Varieties, by T. K. Sansom, B.Sc., Plant Breeder. 

3-4/43. No. 1230. Costings of Farm Operations on the Witchweed Demon- 
stration Farm, Auchendinny, Season 1941-42, by S. D. 
Timson, M.C., Agriculturist; G. L. Black, Dip. Agric. 
(Durham), Manager. 

9-10/43. No. 1242. Pyrethrum, by H. C. Arnold, Manager, Agricultural 
Experiment Station. 

5-6/44. No. 1263. Apply Borax to Improve Quality of Sweet Potatoes, 
by L. G. Willis, in Charge, Soil Research Laboratory 
(with Carolina State College Agricultural Experiment 
Station, 1943) . 

5-6/44. No. 1265, Notes on Growing Sweet Potatoes, by the Agricultural 
Branch. 

9-10/44. No. 1271. Pyrethrum Drying, by V. A. Beckiy, M.C., M.A., 
A.I.C., and F. McNaiightan, B.Sc. (Hons.), Dept, of 
Agriculture, Kenya, 

9-10/44. No. 1275. The Care of Lucerne Lands in Winter, by W. van der 
Merwe, Field Husbandry Research Officer, Vaai-Hartz 
Experiment Station. 

1-2/46. No. 1285. Wheat — Varieties tested at the Plant Breeding Station^ 
Salisbury, and Available for Distribution, by T. K. 
Sansom, B.Sc., Plant Breeder, 

1-2/45. No. 1297. Sunn Hemp Fibre Production, by D. H. Fox, Fibre 

Supervisor, Department- of Supply, Salisbury. 

5-6/45. No. 1305. Wheat Production in Southern Rhodesia, by D. E. 

McLoughlin, Acting Chief Agriculturist, and T. K,. 

Sansom, B.Sc., Plant Breeder. 

7-8/45. No, 1310. Trap Cropping to Control Witchweed, by S. I>. 

Timson, M.C., Agriculturist. 

9-10/45. No. 1314. The Ground Nut, by S, D. Timson, M.C., Agricultiirisfc. 

9-10/45. No. 1317. Wheat : Examination of the 1944 Southern Rhodesia 
Crop, by P. Fuller, Chemist, The Rhodesia Milling & 
Manufacturing Co., Ltd., Bulawayo. 

11-12/45. No. 1332. Wheat: Varieties Tested at the Plant Breeding Statien, 
Salisbury, by T. K. Sansom, B.Sc., Plant Breeder, 

1-2/46. No. 1337. Green Manuring: When to Plough Down the Crop, by 
S. D. Timson, M.C., Agriculturist. 

3-4/46. No. 1341- The Potato: Methods of -Cultivation in Southern/ Rho- 
desia, by S. D. Timson, M,C., Agriculturist. 

7-8/46. No. 1366. Wheat: An Examination of the 1945 S.R.' Crop,, by 
' , ; P. Fuller^ Chemist, The Rhodesian Milling & Manu- 

facturing Co,, Ltd., Bulawayo. 

34/47.' No. 1387. Wheat: An Examination of tlie 1946 S.R. Crop, by 
P. Fuller, Chemist, The Rhodesian Milling & Manu- 
facturing Go., Ltd., Bulawayo, 

7-8/47. No. 1398. Garden Compost, by S. D, Timson, M.C., Agriculturist. 
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ANNUAL REPORTS AND REPORTS ON CROP EXPERIMENTS. 

7/27. No. 649. Annual Report of Experiments, 1926-26,, Agricultural 
Experiment Station, Salisbury, by H. C. Arnold, 

Manager. 

4/28. No. 683.^ Annual Report of E.xperinients, 1926-27, Agricultural 
Experiment Station, Salisbury, by B. C. A,rnold, 

Station Manager. 

7/29. No, 745. Salisbury Agricultural Experiment Station ilnniial 
Report, 1927-28, by H. C. Arnold. 

7/30. No. 789. A.gTicultural Experiment Station, Salisbury. Annual 
Report of Experiments, 1928-29, by H. C. Arnold. 

9/51. No. 850. Salisbury Agricultural Experiment Station, Annual 

Report, 1929-30, by H. C. Arnold, Manager. 

10/32. No. 864. Annua] Report, 1930-31 : Agricultm-al Experiment 
Station, by H. C. Arnold, Station Manager. 

6/33. No. 895. Salisbury Agricultural Experiment Station Annual 

Report, 1951-32, by II. C. Arnold, Manager. 

3/34. No. 914. Gwelo Municipal Demonstration Station: Final Report, 
1933, by S. D. Tirnson, M.C., Dip.Agric (Wye), 
Assistant Agriculturist. 

9/35. No 965. Salisbury Agricultural Experiment Station Annual 

Report, 1953-34, by H. C. Arnold, Manager. 

2/36. No. 976. Annual Report of the Agriculturist for the year 1934, 
by D. E. McLoughlin, Agriculturist. 

6/36. No. 992. Annual Report of the Agriculturist for the year 1935, 
by D. E. McLoughlin, Agriculturist. 

5/39.' No. 11,10. The Management and Utilisation of Natural Pasture.s, 
by H. C. Arnold, Manager, Salisbury Experiment 
Station. 

4/40. No. 1149. Salisbury Agricultural Experiment Station: Agricul- 
turists Annual .. Report on Experiments, Season 
1938-1939, by H. C. Arnold, Manager. 

6/41. No. 1175. Agricultural Experiment Station, Salisbury: ABm:ia,i 
Report of Experiments, Season 1939-40, by H. C. 

Aimold, Manager. 

5--4/42. No. 1200. Witchweed Demonstration Farm. Costings, 1940-41, by 
S. D. Tirnson, M.C., Assistant Agriculturist, aiic! G. 
L. Black, Manager. 

5/42. ' No. 1204. Agricultural Experiment Station, Salisbury ; Annual 
Report of Experiments, Season 1940-41, by H. C. 

Arnold, Manager. 

7-8/45. No. 1237. Animal Report of Experiments, Seas.on 1941/42, by 
H. C. Arnold, Manager, Agricultural Experiment 
Station. 

7-8/44. No. 1268. Annual Report of Experiments, Season 1942/43, by 

H. C. Arnold, M.B.E., Manager, Agricultural Experi- 
ment Station, Salisbury. 

3-4/45. No. .1301. Annual Report. _ of Experiments, Season 1943/44, by 

H. C/. Arnpkl, M.B.E,, Manager, Agricultural Experi- 
ment Station, Salisbury. 

9-10/45. No. 1319, Witchweed Demonstration Farm. Final Progress 
Report: December, 1944, ■ by S. D. Tirnson, M.C., 
Agriculturist. 
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7-8/46. No, 1360. Annual Report of Agricultural Experiment Station, 
Salisbury, Season 1944-45, by H. 0. Arnold, M.B.E,, 
Manager, Agricultural Experiment Station, Salisbury. 

11-12/46. No. 1378. Annua] Report of the Chief Agriculturist, 1945, by 
D. E. McLoughlin, Chief Agriculturist. 

7-8/47. No. 1399. Annual Report of Agricultural Experiment Station, 
Salisbury, Season 1945-46, by H. C. Arnold, M.B.E,, 
Manager, Agricultural Experiment Station, Salisbury. 


AGRICULTURAL BUILDINGS. 

9-10/42. No. 1216. Grain Storage Bins, contributed by the Irrigation Dept. 

5-6/45. No. 1306. The “Gundry” Tobacco Furnace, by B. G. Gundry, 
A.LMech.E. 

11-12/45. No. 1326. Construction of Dipping Tanks, by B. G. - Giindry,» 
A.l.Mech.E., and Notes on their Management, by J. 
M., Sinclair, M.R.C.Y.S., Chief Veterinary Surgeon. 

11-12/45, No. 1329. A, 'Cheap Portable Colony 'House for Poultry, by G. H. 
Cooper, Assistant Poultry Officer. 


1-2/46. No. 1334. Piggeries, by B. G. Gundry, A.l.Mech.E., and A. E, 
Romyn, Ph.D. 


3-4/47. 

No. 

1389. 

4/32. 

No. 

852. 

1/34. 

No. 

910. 

5/35. 

No. 

954. 

4/38. 

No. 

1066. 

5-6/47. 

'No. 

1396. 


Reinforced Brick Grain Bins, by Grain Bag Shortage 
Committee. 

CHEMISTRY, 

Mixing of Fertilisers: A Guide to Methods of Calcula- 
tion, by the Division of Chemistry. 

Tlie Toxicity to Grazing of Grass Sprayed with a Solution 
of Sodium Arsenite, by A. D. Husband, F.I.C., and 
J. F. Duguid, M.A., B.Sc. 

Experiments ou the Toxicity to Fowls of Arsenite of 
Soda and Poisoned Locusts, by J. K. Chorley, 
F.E.E.S., and R. McChlery, B'.A.,, B.Sc. 

Nitrification in Red Soil in the Salisbury Area, by A. P. 
Taylor, M.A., B.Sc., and B. S. Ellis, B.Sc., A, LG., 
D.I.C., Agricultural Chemists, 

A Guide to some Rhodesian, Soils, by B. S. 

R.Sc., D.I.C., A.I.C., Chemistry Branch, Department 
of Agriculture. 


DAIRYING. 

12/38. No. 1094. Farm Butter Making, by The Dairy Branch. 

• 1/41. No. 1170. The 'Manufacture, of Cheddar Cheese, by The Dairy 
Branch. 

3-4/43. No. 1228, The Manufacture of Gouda Cheese, by The Dairy Branch" 

3-4/44. No. 1260. The Dairying Industry, by the Dairy Branch. 

5-6/44. No. 1264. Southern Rhodesia Milk Recording Scheme. 

9-10/44. No. 1276. Cheese Making in the Home, by The Dairy Branch. 

11-12/44. No. 1280. A Talk on Dairying, by F B. and M. Morrisby, Sunny; 
side Farm, Gwelo. 

7-8/45, 9-10/45. No. 13,21 Dairy Tests and Calculations, by The Dairy 
Branch, 

9-9/46 & 1-2/47. Nos. 1361 & 1380. The Boltt Dairy Boiler, by the Dairy 
Branch. 
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7-8/47, 

•No. 

1400. 

Modern Milking, by tbe, Dairy '.Branch. 

7-8/47. 

■No. 

1401. 

The Dairying Industry, by J. 11. Corry, B.Sc.,, Agrie., 
Gbkf Dairy Officer. 

7-8/47. 

No. 

1405. 

The Milking ySlved, by ilie Dairy Branch. 



Blue prints of drawings of a E’arm Dairy and Cowsheds 
can be obtained from the Chief Dairy Officer. 




ENTOMOLOISY. 

12/24 

No. 

522 

Notes on the Black Citrus Aphis, by G. B. Symes. 

8/25. 

No. 

548. 

Insect Pests of Cotton, by C. B. Symes. 

9/25. 

No. 

553. 

Observations on some injurious markings of Oranges, 
by C. B. Symes, Entomologist. 

7/30. 

No. 

790.^ 

Notes on the Control of Some of the More Important 
Insect Pests of Citrus in Southern Rhodesia, by W. J. 
Hall, Ph.D., B.Sc., Entomologist to the British South 
Africa Company in Southern Rhodesia. 

5/33. 

No. 

892. 

The Tsetse Fly Problem in Southern Rhodesia, by 
R. W. Jack, Chief Entomologist. 

5/33. 

No. 

893. 

Experiments with Tsetse Fiy Traps against Glomm 
morsitans in Southern Rhodesia, by R. W. Jack, Chief 
Entomologist. 

7/33. 

No. 

897. 

The Report of the Chief Entomologist for the year 
ending 31st December, 1932, by Rupert W. , Jack, 
F.E.S., Chief Entomologist. 

8/33. 

No. 

899. 

The Black Maize Beetle {Heieronchus Licus King), by 
C, B. Symes, 

■,2/34. 

No. 

911. 

Screw Worm. A Pest of Ranch Cattle in Southern Rho- 
desia, by A. Cuthbertson, Entomologist. B'oreword by 
R. W. Jack, Chief Entomologist, 

3/34. 

No. 

913. 

liocusts: Instructions for dealing with Flying Swarms, 
by The Division of Entomology. 

12/34. 

No. 

938. 

The Destruction and Control of Locust Hoppers, by 
R. W. Jack, Chief Entomologist, 

.,■8/35, 

No. 

962. 

The Report of the Chief Entomologist for Year ending 
31st December, 1934, by 'R. W. Jack, Chief Entomo- 
logi.st. 

6/36. 

No 

986. 

Annual Report of the Division of Entomology for year 
, ending 31st December, 1936, by Rupert W. jack, Chief 
Entomologist. 

;"''7/37. 

No. 

1037. 

Division of Entomology; Aniiuui Report for year 1936, 
by R. W. Jack, Chief Entomologist. 

■,2738. 

No. 

1059. 

A Poison Bait for Young Locust Hoppers. 

■9/38.' 

No. 

1082. 

The Life History of Root Gaiiworm or Root Knot 
Eelworm, by M. C. Mossop, M.Sc., Entomologist. 

/■ ,''4739. 

No. 

1105. 

Fumigation with Hydrocyanic Acid Gas, by M. C. 
Mossop, M.Sc. 

■, B/39- 

No. 

1121. 

Report of the Division of Entomology lor the year 
ending 31st December, 1938, by J. K, Chorley, Acting 
Chief Entomologist, 


■.'No, 

1154. 

Host : Plants of the Tobacco Aphis '{Mytu$ persicat], 

by Chas. K. Brain, M.A,, D.Sc, 


No. 

1166: 

'The Tobacco ■ Aphid, by, Rupert W., Jack, Chief Entomo- 
logist. 
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9/40.' No. 1161. Control of Maize Weevil (Calandra oryzae, L.), by 
M, C. Mossop, A.F.C., M.Sc., Entomologist. 

7/41. No, 1177., Tsetse Fly Operations: Short Survey of the Operations 
' ", • by ''Districts, by J. K. Cborley, Entomologist. 

■ ' Extracted from the Annual , Report of the Chief 

Entomologist. 

10 Ai.’ 'No. '1184. ' Cultural Measures for Control of Root- Knot Eelworm,, 
with Special Reference to Tobacco, by R. W. Jack, 
Chief Entomologist. 

5-6/42. No. 1201.' (a). The Skin Maggot' Fly, by Alexander Cuthbertaoii, 

F.R.E.S., Entomologist. 

5-5/42. No. 1205. Ticks Infesting Domestic Animals in Southern Rhodesia, 
by Rupert W. Jack, Chief Entomologist. 

7-8;' 42 No. 1208. Tsetse Fly Operations: Short Survey of the Operations 
by Districts, for the year ending December, 1941, by 
J. K. Chorley, Entomologist. 

"5-4/43. No. 1227. Plant Pests from Abroad, by M. C. Mossop, M.Sc., 
Entomologist. 

11-12/43. No. 1249, On the Activity of the Tsetse Glossina Paliidipes and 
other Tsetse during a 24 hour period, by W. L. 
Williams, B.Sc., Entomologist. 

3-4/44. No. 1259. Damage to Sapwood of Hardwoods by Powder-Post 
Beetles, by the Division of Forestry and Entomology. 

11-12/44. No. 1283. Tsetse Fly Operations, 1943, by J. K. Chorley, Acting 
Chief Entomologist. 

1-2/45. No. 1288. Orthezia Bug, by E. C. G. Pinhey, B.Sc., Entomologist. 

5-6/45. No. 1307. Conservation of Insect Control, by M. C. Mossop, M.Sc., 
Entomologist (Lecture delivered to Conservation 
Officers, Salisbury) . 

11-12/45. No. 1331. Tsetse Fly Operations': Short Survey of the Operations 
by Districts for the year ending December, 1944, by 

J. K. Cliorley, Acting Chief Entomologist. 

1-2/46. No. 1340. The Olive Bug, by E. C. G. Pinhey, B.Sc., Entomologist, 

9-10/46. No. 1365. Compost and White Grubs in Tobacco Lands, by B. L. 
Mitchell, B.Sc., Entomologist. 

11-12/46. 1373. White Grub Control in Tobacco Lands, by B. L. 

Mitchell, B.Sc., Entomologist, 

11-12/46. No. 1377. Annual Report, Division of 'Entomology, 1946, by J. 

K. Chorley, Oliief Entomologist. 

3-4/47. No. 1368. The Sunn Hemp Beetles, by E. C. G. Pinliey, 'B.Sc., 
Entomologist. 


FORESTRY. 

11/29. No 763, The Utilisation of Wood, bv T. L. Wilkinson M.Sc., 
B.Sc.F. ‘ ’ ' 

:4/30., No. 778. The. Utilisation of Wood in Southern Rhodesia — Con- 
version and Disposal of Timber, by T. L. Wilkinson, 
M.Sc., B.Sc.F., District Forest Officer. 

'6/30.,. No, 791. , The Utilisation , of 'Wood irr Southern Rhodesia: Fencing,' 
by T. L, Wilkinson, M.Sc., B.Sc-F., District Forest 
Officer. 

,4/33.; No. _888. The ^ Vegetable Ivory l?alm , (Hypkatne vmtriema) , ^ hj 

" \ , ''G, M,. '.McGregor, B.Sc., District Forest Officer,'. Mata- 

iflil OTr* 



296 THE RHODESIA AGRICULTURAL JOURNAL. 


12/35." No. 974. Summary of the Annual Report of the Division of 
Forestry for the year 1934, by E, J. Kelly-Edwards, 
M.A., Dip. For. (Oxon.), Chief Forest Officer. 

3/37. No, 1018. Veld Fires. The Forest and Herbage Preservaiioii Act, 
1936, by E. J. Kelly Edwards, M.A., Dip, For. 

(Oxon.), Chief Forest Officer. 

4/38. No. 1068. The Control of Veld Fires, by Division of Forestry, 

7/38. No. 1076. Eighteenth Animal Report of the Division of ]?orestry 
for the year 1937, by E. J, Kelly Edwards, M.A., Dip. 
For. (Oxon.), Conservator of Forests. 


1/40. No. 1138. Nineteenth Annual Report Division of Forestry for the 
year 1958, by E. J. Kelly Edwards, M.A., Dip. For. 
(Oxon.), Conservator of Forests. 

12/41. No. 1190. Pitsawing, by E. J. Kelly ■ Edwards, M.A,, 'Dip. For, 
(Oxon.), Conservator of Forests. 


9-10/42. No. 1210. 


3-4/44. 1269. 

7-8-44. No. 1269. 

1142/44. No. 1281. 
7-8/46. No. 1313. 

9-10/45, No. 1320. 

3.4/46, No. 1346. 
' 9-10/46. No, 1368. 

11-12/46. No., 1375. 
1-2/47, No. 1381. 
4-2/47.' No. 1382. 
1-2/47. No, im&. 

3 4/47. No. 1391. 
5-6/47. NO.J395. 


Charcoal for Gas Producer Plants, by tk© Conservator 
of Forests in consultation with the Technical Sub- 
committee on Producer Gas Plants. 

Damage to Sapwood of Hardwoods by Powder-Post 
Beetles, by the Divisions of Forestry and Entomology. 

Vermin and Notes on Methods of their Destruction, by 
the Vermin Conference Committee, assisted by E. 
Davison, Game Warden, Wankie Reserve. 

Utilisation of Forests, by T. L. Wilkinson, M.Sc., 
B.Sc.F., Forest Officer, Matabeleland. 

Forestry Notes for Conservation Officers. Part I. The 
Relation of Forests to General Conservation and to 
Conditions in Southern Rhodesia, by E. J. Kelly- 
Edwards, Conservator of Forests. 

E'orestry Notes for Conservation Officers. Fart IL 
Uses of Indigenous Forests, Wind Breaks, General Tree 
Planting, by E. J. Kelly-Edwards, Conservator of 
Forests, 

Wind-breaks and Shelter Belts, by A. A. Pardy, B.Sc, 
(Forestry), Forestry Division. 

Raising and Planting of Trees on the Farm, by E, J. 
Kelly Edwards, M.A., Dip. For. (Oxon.), Coisaermtor 
of Forests. 

Timber Preservation — Butt Treatment, by R. H, 
Finlay. 

Pitsawing, by E. J. Kelly Edwards, M.A., Dip. For, 
(Oxon.), Conservator ©f Forests. 

The ■ Pot ' Planting' of Eucalj’^is, by Major G. R. 
Wake^ Vigila, Umvukwes. 

Summary of the Twenty-Sixth Annual Report ©f ttse 
Division' of Forestry for the year 1945, by B. J. Kelly 
Edwards, M.A., Dip.. For. (Oxon), Conservator of 
Forests. 

Some Tress, .Shrubs,. , Shrubby-Herbaceous Plante, 
Clim'bers and Water Plants suitable for the Colony, 
by J. W. Barnes; 

Price List of Forest Tree Transplants, Orna«ieis.M 
Trees and Shrubs, Hedge Plants, ' Creepers, and , 
obtainable at Government 'Forest Nursery, SaliAtiryi 
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HORTieULTURE, 


2/29. 

No, 

725. 

Investigations into “Collar- Eol” Disease of 
J. C. F. Hopkins, B.Sc. (Lend.), A.I.C.T.A. 

CHtrus, by 
(Triniciad) 

11/31. 

No. 

834. 

Celery CuUure, by G. W. Marshall, Horticulturist. 

2/33. 

No. 

876. 

Notes on African Aloes (Parts 1-6) , by 
Christian, “Ewanrigg,” Arcturus. 

H. Basil 

10/33. 

No. 

905. 

Notes on African Aloes (Parts 7-10), by 
Christian, “Ewaiirigg,” Arcturus. 

H. Basil 

7/35. 

No. 

960. 

The Rhodesian Home Orchard, by G. W. 

Marshall, 

4/40. 

No. 

1150. 

Horticulturist. 

The Health of Seed Potatoes, degeneration due to virus 
diseases is the greatest source of loss. Journal of the 
Ministry of Agriculture, December, 1939. 


1-2/44. No. 1255. The Commercial Culture of Cape Gooseberries, by R. G. 
Skip with, Umtali. 


1-2/45. No. 1293. Tomato Culture, by G. W. Marshall, Government 
Horticulturist. 

9-10/45. No. 1322. Price List of and Ornamental Trees obtainable from 
Sub-Tropical Experiment Station, Umtali. 

7-8/47. No. 1408. Tung Nut Growing, by C. N. Hayter, ■ F.Inst. P.A. 
(S.A. ), Government Horticulturist. 


IRRIGATION, WATER SUPPLIES AND SOIL EROSION. 

6/35. No. 966. Annual Report of the Division of Irrigation for the 

year ended 31st December, 1954, by P. H. Haviland, 
B.Sc. (Eng.), Acting Chief Irrigation Engineer. 

1/39. No. 1095. Soil and Water Conservation, by D. Aylen, Tor the 

Irrigation Division. 

7/39. No. 1117. Soil and Water Conservation. Part II. By D. Aylen 
and Irrigation Officers. 

3-4/42. No. 1196. Gully Control: Some Recent Successes, by D. Aylen, 
Technical Assistant for Soil Conservation. 

7-8/45. No. 1238. A Reinforced Concrete Roof for Circular Reservoirs,; 

by H. W. H. Wallis, B.Sc., Assoc.M.Inst.O.E., 

Assistant Irrigation Engineer. 

9-10/43. No, 1241. Stone Packed Weirs, by R. H. Roberts, B.Sc., 
A.M.Inst.C.E., Acting Director of Irrigation. , 

5-6/46. No. 1350. Annual Report of Irrigation Department for 1945. 

5-6/46. No. 1352. Use of Brick Weirs in Control of Gullies, by E. S, 
White, Esq., “Bretton Farm.” 

7-8/46. No. 1558. Small Earthen Storage Dams, by the Irrigation Dept. 

7-8/47. No. 1402. Annual Report of , Irrigation Dept, for ' 1946, by the 
Director of Irrigation. 


LIVESTOCK. 


12/33. 

No 

■907. 

S/36. 

No. 

987. 

5/36. 

No. 

'988. 


The Blackhead Persian : Its Breeding and Management 
in M’atabeleland, by C. A. 'Murray, Nf. Sc,, Lecturer in 
Animal Husbandry,' Matopo Estate. 

The Curing of Hides and Skins on the Farm, by The 
Division of Animal Husbandry. 

Preparing Cattle for Show, by The Animal ' 'Husbandry 
Division. 
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6/36. ■ No. 989. The Supplementary Feeding oC Mineral and Protein 
Supplements to Growing Cattle in Southern Rliodesia 
and its Relation to Production of Beei Steers, by the 
Division of Animal Husbandry. 

1/57. No, 1012. Export of Frozen Porkers and Baconers, Fourth Con- 
signment to iSmithfield, by Division of Animal Hus- 
bandry, 

4/37. .No. 1025. Cowpea ^folasses Silage for Fattening Steers, by C. A. 

Murray, M.Sc. (Agric, ), Senior Animal Hiisbaiirlry 
Officer in Charge, Matopo School of Agriculture and 
Experiment Station; A. E. Romyn, Ph.D., Chief Animal 
Husbandry Officer, Department of Agriculture, Salis- 
bury; R. H. Fitt, DipL Agric., Animal Husbandry 
Officer, Department of Agriculture, Salisbury. 


4 ''37 

No. 

1024. 

1,2/37. 

No. 

1049. 

11/38. 

No. 

1091. 

7/39. 

No. 

1120. 

i/4Q. 

No. 

1140. 

2/40. 

, No. 

1143. 

5/40. 

No. 

1147. 


Comparative Feeding Value of Maize Meal and Nyouti 
{Pentmetwn typhoides) Meal for Fattening Steers, by 
C. A. Murray, Senior Amraai Husbandry Officer in 
Charge, Rhodes Matopo Estate; A. E. Rornyn, Chief 
Animal Husbandry Officer. 

The Export of Frozen Porkers : Report on IHve Consign- 
ments of Porkers Exported to Smithfield, by Division of 
Animal Husbandry, 

Cost of Fattening Bullocks of various ages in Matabele- 
land, by A. E. Romyn and C. A. Murray. 

Urea as a possible substitute for Peanut Cake foi 
Wintering Young Stock, by C. A. Murray and A. E. 
Romyn. 

The Summer Fattening of Bullocks, by the Division of 
Animal Husbandry. 

Larger Calf Crops will increase your Profits, by C. A. 
Murray, Senior Animal Husbandry Officer in Charge, 
Government Experiment Station, Matopos. 

A Home-made Cow Stanchion, by Major R. R. Sharp, 
Whinburn, Redbank. 


'3-4/42. No, 1198. Soft Fat in Bacon Pigs, by C. A. Murray, Division of 
Animal Husbandry. 


3-4/45, No. 1299. Choice Beef, by the Division of Animal Husbandry. 

11-12/45. No. 1327. Hand Rearing uf Dairy Calves, by C. A. Murray and 
A. E. Romyn, Division of Animal Husbandry. 

3-4/46. No. 1342. The Raising of 'Bacon' Pigs, by A. E. Romyn, Cliief 
Animal Husbandry Officer;' C. A. Murray, Senior 
Animal Husbandry Officer, and a Veterinary Section by 
I). A. Lawrence, Director of Ateterinary Research, 

5-6/46. No. 1351. Feeding of Dairy Cows, by the Division of Animal 
Husbandry. 

■7-8/46.' No. 1354. Winter Cereal Grazing for the Production of .Eat 
Xjarabs — Pres.s Service, Department of Agriculture, 
Pretoria. 

, ; 7-8/46. No. 1365. Annual Report of, the Chief Animal, Husbandry Officer 
for 1^5. 

'7-8/47. No. 1403., Sheep and Their Management in Southern Rhodesia, 
by G. A, Murray, Chief Animal HusbaiAilry Officer. ■ 


METEOROLOGICAL. 

:l2/24. , No. 524. .The Use of an Aneroid Barometer, by C. L, Robertson, 

■ B.Sc., A.M.LC.E. 
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10/28. No. 712. Tile Time, and How to Find It, by N. P. Seliick, M.C., 
Fi.Sc. (Eng.). 

2/33. No. 877. Clouds and Weather in Southern Riiodesia, by N. P. 
Seliick, M.C., B.Sc., Meteorologist. 


PASTURES. 

2/37. No. 1016. Natural Protection from Soil Erosion, by S. D, Timson, 

M.C., Assistant Agriculturist. 

4/38. No. 1068. The Control of Veld Fires, hy the Division of Forestry. 

9/38. No, 1081. Uncontrolled Grass and Forest Fires fed their Preven- 
tion, by the Rev. Father A. B. Burbridge, S.J. 

9-10/44. No. 1274. Pastures for Soil Fertility, by Dr. J. Fischer, Principal, 
College of Agriculture, Cedara. 

11-12/44. No. 1282. Improved Pastures on Sandveld Vieis, by the Pasture 
Research Committee. 

9-10 ’46. No. 1566. Report on Tour of Pasture Research Station.^ in Union 
of South Africa, by J. M. Rattray, M.Sc., Pasture 
Research Officer. 

9-10/46. No. 1367. Some Fundamental Aspects of Modem Pasture Man- 
agement, by H. Weinmann, Dr. Agric., M.Sc., Pasture 
Research Chemist. 

1-2/47. No. 1384. Prelim, Results in Improving the Sandveld Vieis on 
the Grassland Experiment Station, Marandelias, by 
J. M. Rattray, Pasture Research Officer, and R. H. 
Fitt, Animal Husbandry Officer. 

7-8/47. No. 1409. Giant Rhodes Grass Pastures at Trelawney, by J. M. 
Rattray, M.Sc., Pasture Research Officer. 


PLANT PATHOLOGY AND BOTANY. 

PLANT PATHOLOGY. 

2/29. No. 725. Investigation into Ooilar-Rot ” Disease of Citrus, 
by J. C. F. Hopkins, B.Sc. (Lond), A.I.C.T.A, 
(Trinidad). 

6/29 No. 742. What i.s Diplodia in Maize? An Answer to a Popular 
Question To-day, by J. C. F. Hopkins, B.Sc. (Loud.), 
A.I.C.T.A., Chief Botanist and Mycologist. 

9/29. No. 754, “Pinking” of Maiae: Report of a Preliimmary Investiga- 
tion, by T. K. Sansom, B.Sc., Plant Breeder. 

11/30. No. 798. The Preparation of Bordeaux Mixture and Seasonal 

Notes on Tobacco Diseases, by J. C. F. Hopkins, B.Sc. 
(Loud.), A.I.C.T.A. 

9/52. No. 861. Further Notes on Leaf Curl of Tobacco in Southern 

Rhodesia, by J. C. F. Hopkins, B.Sc. (Lond.), Plant 
Pathologist. 

6/33.' No. 894. . Mycological' Notes. ■ Seasonal Notes on Tobacco 

, Diseases. 6, An UnusnaT Type of Frog Eye Spotting, 
hy J. C. F, Hopkins, B.Sc. (Lond.), A.LC.T.A.,' 
Government Plant Pathologist, 

10/34. No 934. Mycological Notes. Seasonal Notes on Tobacco 

Diseases. 7, Spraying in Seed-beds and Lands, by 
J, C. F. Hopkins, D.Sc, (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 
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1/35. xNo. 942. Mycological Notes. Seasonal Notes on Tobacco 
Diseases. 8 , The Mosaic Mystery. 9, Banger Points m 
I?ield Spraying, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A.,' Senior Plant Pathologist. 

4/55. No, 951. Suspected- “Streak” Disease of Maize. Notice to 
Growers, by J. C. F. Hopkins, D.Sc. (Loud.), 
A.I.C.T.A., Senior Plant Pathologist. 

6/36. No. 957. Annual Report of the Branch of Plant Pathology for ^th» 
year ending 31st December, 1934, by J. C. F. Hopkins, 
D.Sc. (Loud.), A.I.C.T.A., Senior ITant Pathologist. 

10/35. No, 969. The Objects and Value of Seed, Treatment of Maize 
against Diplodia, by G. M. Wickens, Ph.D. (Loud.), 
D.I.C., Assistant Plant Pathologist. 

4 . -37. No. 1022. Smut Diseases of Wheat in Southern Rhodesia, by G. 

M. Wickens, B.Sc., Agric., Ph.D., D.I.C. , Tobacco 
Research Station, Trelawney. 

6/38. No. 1074- A Note on a Stem Rot of Sweet Peas, by J. C. F 

Hopkins, D.Sc., A.I.C.T.A., Senior Plant Pathologist. 

8/39. ''No. 1122, Report of the Branch of Plant Pathology for the year , 
ending 31st December, 1938, by J. C. F. Hopkins, 
D.Sc. (Lond.), A.I.C.T.A., Senior Plant Pathologist. 

10/39. No. 1128'. Auycological Notes. 12. The Diplodia Danger, by 

J. C. F. Hopkins, D.Sc., A.I.C.T.A., Senior Plant 

Pathologist. 

12/39. Ni. 1134. Mycological . Notes. 14. Seasonal Notes on Plant 

Diseases, by J. G. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant* Pathologist. 

8/41. No. 1180. Diseases of Fruit, Flowers and Vegetables in Southern 
Rhodesia: 3. Common Diseases of Snapdragons, by 
J. C. F. Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 

12/41. No, 1188. Diseases of Fruit, Flow^ers and Vegetables in Southern 

Rhodesia: No. 5, Diseases of Potatoes, by J. C. F. 
Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior Plant 

Pathologist. 

940/42. No. 1213. Diseases of Fruit, Flowers and Vegetables in Southern 

Rhodesia : No. 6 . Virus Diseases of Cabbages and 

Cauliflowers, by J. C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., and Marie H. Pardy, B.Sc., Branch of 
Plant Pathology. 

1-2/43. No. 1226. Mycological Notes. No. 16. The Campaign against 
Kromnek Virus, by J. .C. F. Hopkins, D.Sc. (Lond.), 
A.I.C.T.A., Senior Plant Pathologist. 

3 , 4 / 44 .- No. 1257, Diseases of Fruit, Flowers and Vegetables in S.R. 

No, 8 , “The Yellows Disease of Cabbage,” by J. C. F, 

. Hopkins, D.Sc. (Lond-.), A.I.C.T.A.,, and Marie H. 

Pardy, B.Sc. 

9-10/^46. No, 1314. The Ground Nut; Importance ■ of Seed Disinfection, by 
J. C. :F. Hopkins, D.Sc. (Lond.), A.I.C.T.A., Senior 
Plant Pathologist. 

3-4/46. No. 1343, Tobacco: Alternaria (Brown) Leaf Spot of, by J. C. F. 

■ ' , , , 'Hopkins, '- D.Sc. ' (Iiond.), ' A.I.C.T.A.,' Senior’ piant 

.Pathologist. , 

7-8/46. 1359. '' Annual Report "of the Branch of Botany and Plant 

lliT'.'- ' -Pathology ■ for 1945 , by J. C. ,'F. Hopkins, D.Sc. 

iilB'N/-,'..: ■ (Lond.),; A.I.C.T.A*, Senior .Plant 'Pathologist, 
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BOTANY. 

9/31. No. 826. Some Poisonous Plants of Southern Rhodesia^ by 
S^'dney M. Stent, Senior Botanist. 

1/52. No. 841. Poisonous or Suspected Poisonous Plants of Soutlierri 
Rhodesia: Tulip Poisoning of Cattle, by Sydney M. 
Stent, Senior Botanist, and D. A. Lawrence, B^V.Sc.^ 
Veterinary Research Officer. 


2/33. 

No. 

876. 

Notes . on African Aloes (Parts 1-6} , bv 
Christian, “Ewanrigg,” Arcturus. 

H. 

Basil 

10/35. 

No. 

905. 

Notes on African Aloes (Parts 7-10), by 
Christian, “Ewanrigg,” Arcturus. 

H. 

Basil 


2/39. No. 1099. Trees and Wild Flowers on -the Rhodesian Farm, Part 

II. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

3/39. No. 1102. Trees and Wild Flowers on the Rhodesian Farm. Part 
ni. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

4/39. No. 1106. Trees and Wild Flowers on the Rhodesian Farm. Part 

IV. By Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

5/39. No. 1112. Trees and Wild Flowers on the Rhodesian Farm. Part 

V. By Chas. K. Brain, M.A., D.Sc.. Director of. 

Agriculture. 

6/39. No. 1116. Trees and Wild Flowers on the Rhodesian B'arm. Part , 

VI. By Chas. K. Brain, M.A., D.Sc.. Director of 

Agriculture. 

7/39. No. 1119. Trees and Wild Flowers on the Rhodesian Farm. Part 
3UI., by Chas. K. Brain, M.A., D.Sc., Director of 

Agriculture. 

8/39. No. 1123. Trees and Wild Flowers, on the. Rhodesian Farm. 

Part VIII. By Chas. K. Brain, M.A., D.Sc., Director 
of Agriculture. 

9/39. Mo. 1125. Trees and Wild Flowers on the Rhodesian Farm. 

Part IX. By Chas. K. Brain, M.A., D.Sc., Director 
of Agriculture, 

12/39. No. 1133. Trees and Wild Flowers on the Rhode.sian Farm. 

Part X. By Chas, K. Brain, M.A., D.Sc., Director of 
Agriculture. 

1/40. No. 1139. Trees and Wild Flowers on th© Rhodesian Farm. Part 
XI. By Chas. K. Brain, M.A., D.Sc., Director of 

’ Agriculture. 

3/40- No 1146. Trees and Wild Flowers on the Rhodesian Farm. Part 
XTI By Chas. K. Brain, M.A., D.Sc., Director ' of 
Agriculture. 

1-2/45. No. 1284. Botanical Specimens for Identification — Correct Methods 
of Collecting and Despatching, by the Division of 
Botany and Plant Pathology. 

11-12/46. No. 1379. Upright Star-Bur. A New Method of Control,, by H. 

Wild, Ph.D., D.I.C., Division of Botany and Plants 
Pathology. 

5-6/47. No. 1393. The Eastern Districts Senecio Problem, by H. Wild,: 

Ph.D., D.I.C., Division of Botany and Plant Pathology, 

POyLTKY. ■ 

3/27. No, 636. , Ovarian Troubles, hy A. Little, Poultry Expert. 

11741 .• 'No. ' 1186. 'Sex-Linkage in the Pur© Black Australorpf by G, H. 
Cooper, Assistant Poultry Officer. 
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1-2/45. No, 1289. Vicious Habits in Poultry, by The Poultry Branch. 

3 . 4 / 45 . N^o. 1302. Feeds for Poultry and How to Use Tliem, by 0. li. 
Cooper, AssistaDt Poultry Officer. 

7-8/45. No. 1312. Rearing and Fattening of Table ..Poultry., by .H. i,P 
Wheeidon, Chief I^ouitry Officer. 

9-10/45. No. 1325. Poultry Industry; C'are of Young Slock in Hot Weather, 
by 11." 0. Wlieeldon, Chief Poultry 0,fficer. 

9-10/45. No.. 1324. Trap Nests, by H. G. Wheeldon, Poultry Officer, and 

B. G. Gundry, A.I.Mecli.E. 

11-12/45. No. 1329. A Cheap Portable Colony House for Poiilt,ry, by G. il. 
Cooper, Assistant Poultry Officer. 

1-2/46. No. 1359. Modern Culling of Laying Hens, by G. H. Cooper, 
Assistant Poutry Officer. 

9-10/46. No. 1370. Housing and Feeding Adult Poultry Stock, by H. G. 
Wheeldon, Poultry Officer. 

11-12/46. No. 1376. Ducks on the Farm, by H. G. Wheeldon, Poultry 
Officer. 

3-4/47. No. 1390. The. Artificial Incubation, 'Brooding and Rearing of 
Chickens, by li. G. Wheeldon, Poultry Officer. 

5-6/47. No. 1394. The Moult, by H. G. Wheeldon, ‘Poultry Officer. 


PAMPHLETS. 

The following pampiilets can be obtained from the .Poultry Officer upon 
application : — 

Chicken-poxj b.y The Poultry Branch. 

Coccidiosis, by The Poultry Branch. 

Conditions of Birds bn Show, by A. Little, Poultry Expert. 

Diseases of the Liver, by The Poultry Branch. 

Heart Trouble, by A. Little, Poultry Expert. 

Grow Sunflowers, by The Poultry Branch. 

.Poultry Rations, by H. G. Wheeldon, Poultry Officer. 

Preparing Birds for Show, by The Poultry Branch. 

Eespiratory Disease of Poultry, by The- Poultry Branch. 

Viscera! Gout of Fowls, by J. D. W. A.. Coles, "Veterinary Re.search 
Officer, Onderstepoort. 


TOBACCO. 

12/36. No. 1009. Tobacco Research on the Treiawaey ' Station 1936-36 

Season. 

4/3i. No,' 1026. Report of the Tobacco Research .Board, by Chas. K. 

Brain, M.A., D.Sc., .Director of Agriculture and 

Chaiiman of the Tobacco Research Board. 

v3,'38. No. 1063. A New and Serious Disease of Tobacco in Southern 

Rhodesia, by G. M. Wickens, Ph.D., /D.I.C., Plant 
Pathologist, Tobacco Research Station, Trelawney. 

'6/38'.' 'N'o. 1072. Report of the Tobacco R^esearch Board for the year 

ending 31st December, 1937, by Chaa. K. Brain, M.A,, 
D.Sc., ' Director of Agriculture, and Chairman' 'of the 
Tobacco Research Board. 

34/43. No. 1229. Use o,f Compost in. the Maaurial Treatment of f lie- 
cured Tobacco, by D. D. Brown, Chief Tobacco Officer. 
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940/44. No. 1278. Tobacco CuRure in Southern Rhodesia — Seed BedSj, by 

IJ. D. Brown, Chief Tobacco Officer. 

1-2/46. No. 1335. The CuRure of Turkish Tobacco in Sonthe 2 :n Efmdesia, 
V by D. D. Brown, Chief Tobacco Officer. 

7-8/46. No. 1353. Remote Indication of Temperature of Tobacco Bams, 

by E. G. Collins. 

11-12/45. No. 1355. Compost -and White Grubs in Tobacco Lands,, by B. L. 
Mitchell, B.Sc., Entomologist. 

9-10/46. No. 1369. The Culture; of Virgi,nia Type Tobacco in Southern 
Rhodesia: Field Operations, by D. D, Brown, Chief 
Tobacco Officer. 

11-12/46. No. 1372. Preliminary Notes on Cigar Tobacco Culture, ,by 13. B. 
Brown, Chief Tobacco Officer, 

11-12/46. No, 1373. White Grub Control in Tobacco Lands, by T>. L. 
Mitchell, B.Sc., Entomologist. 

i-2,''47. No. 1385, Tobacco Culture in Soutliem Rhodesia: Harvesting and 
Curing Yirginia Type Tobacco, by D. D. Brown, Chief 
Tobacco Officer. 


VETERINARY. 

12/25. No. 570. The Spaying of Bovines, by G. C. Hooper Sharpe, M.C., 
M.R.C.V.S., and M. 11. Kingcombe, M.R.C.V.S' 

]r28. No. 666. Notes from the Veterinary Laboratory: Ih-aemonitus™- 

l-’raeraunitus, by Li. E. W. Bevan, xVI.R.C.V.S., 

Director of Veterinary Research. 

4/31. i\o. 819. ]\leasie.s in S^vine, by P. D. Huston, M.R.C.V.S. 

2/40. No. 1142. Low’’ Birth-rate of Calves and Calf Mortality, by B. A. 

Myhiii, M.R C.V.S., Chief Veterinary Surgeon. 

8 m. No. 1179. Trypanosomiasis or Tsetse Fly Disease, by B. A. 

Lawrence, B.V.Sc., Director of Veterinary Research. 

12/41. No. 1191. Laboratory Diagnosis of Disease: Preparation of Bmears, 
by J. M. Williamson, B.Sc., M.R.C.V.S., Veterinary 
Research Department. 

3-4/42. No. 1197. Laboratory Diagnosis of Disease. Fart H. Submission 
of Specimens, by J. M. Williamson, B.Sc., M.R.C.V.S. 

1-2/45. No. 1290. Contagious Abortion of Cattle, . by B. A. Lawrence, 
Director of Veterinary Research. 

9-10/45, No.' 1318. African Coast Fever, by Veterinary Department. 

11-12/45. No. 1326. Construction of Dipping Tanks, by B. G. Ginidry, 

A. I.^iechE.. and Notes on their Management, by J. M. 
Sinclair, M^E.C.V.S. 

1-2/46, No, 1338. Internal Parasites in Sheep and Cattle, ■ by Percy I).. 

Hus'ton, M.R.C.V.S., Chief Veteririary Surgeon. 

3-4/46. No. 1342., Raising of Bacon Pigs, by A, E. Romym, Chief Animal' 
, Husbandry Officer; C. .A. Alurray, Senior Animal 
Husbandry O'fficer, with a Veterinary Section by B. A. 
Lawrence, Director of Veterinary Research. 

9-10/46. No. 1362. Carbon Tetrachloride for the Treatment of Liver Fluke 
and Hookwor-m, by D. A. Lawrence, B.V.Sc., Director 
, of Veterinary Ilesearch. 

9-10/46. No. 1364. Tick ' Transmission of Disease, by D. 'A. Lawrence,, 

B. V.Sc,, Director of Veterinary Research. 

11-12/46. No. 1374. Sweating Sickness, by B. A. Lawrence, B.V.Sc., 
Director of Veterinary ResearclK 
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5-6/47. No. 13'92. Quarter Evil, by D. A. Lawrence, B.V.Sc., Director of 

Veterinary Research. 

5*6/47. No. 1397. Scheduled Diseases of Stock in Southern KliodesKi, ljy 

the Veterinary Department, 


MEMOIRS. 

5/39. No. 1. ^‘Studies in the Physiology and Behaviour of O'lossina 
‘morsitanSf Westw./’ by Rupert W. -Jack, Chief Ento- 
mologist. Pp. 2034-vii. 

12/39. No. 2. ‘'Descriptive List of Plant Diseases in Southern Rhodesia 
(and their Control),” by J. C. F. Hopkins, D.Sc. 
Pp. 51. Price 1/-. 

8/41. No. 3. “Further Studies in the Physiology and Behaviour of 
Olossina morgitans, Westw.,” by Rupert W. Jack, Chief 
Entomologist. Pp. 56. 


MISCELLAHEOUS. 


4/2B. 

No. 

686. 

The Land Bank, Its Functions and How it Operates, by 
S. Thornton. 

4/28. 

No. 

687. 

The Use of Explosives on the Farm, bv P. IL llaviland, 
B.Sc. (Eng.). 

5/31, 

N 0. 

820. 

The Great Economic Ih’ohlem in -Agriculture — No. I, by 
J. R. McLoughliii, M.Sc. (Economist), Economic 
Adviser, 

1/36. 

No. 

976. 

Fertilizers, Farm Foods, Seeds and l‘ests Reiriedies 
Ordinance, 1914. 

9/38. 

No. 

1081. 

Uncontrolled Grass and Forest Fires and their fheven 
tion, by the Rev. Father A. B. Burbridge, S.J. 

4/39. 

No. 

1107. 

Some Notes on Game Bird Preservation, by \V. E. 
Poles, Esq., on behalf of the Wild Life Protection 
Society of Southern Rhodesia. 

h/39. 

No. 

1114. 

The Rhodes Inyanga Estate. 

7/39. 

No. 

1118. 

Grass Fires and Fire-belt Burning, by J. R. Perrins, 
P.B.S. Ranch, Fort Rixon. 


7-8/45. No. 1311. Report of Secretary, Department of Agriculture and 
Lands, 1944. 

9-10/46. No. 1316. Post-war Land Settlement in Southern Rhode.sia. 

11-12/45. No. 1328. Baited Fly Traps, by Dr. D. M. Blair, Public Healtli 
Department, Salisbury. 

11-12/45. No. 1330. Control of the Snail Hosts of the Bilharzia Parasites, 
by Dr. D. M. Blair, Public Health Department, 
Salisbury. 

1-2/46. No. 1335. Brick-making on the Farm, by A. C. Jennings, Assoc. 
Mem. Inst. C.E. 

3-4/46. No. 1344. Baited Fly Traps (Supplement), by Dr. D. M. Blah’, 
Public Health Department, Salisbury. 

; 3-4/46.' No. 1347. Plow to make use of the Fencing Law and Preservation 
' of Farm Beacons, 'by the Lands ' Department and L. M. 
McBoan, Surveyor General. 

. 5-6/46. No 1349. Annual Report of Secretary, Department' of Agriculture 
and Lands, 1945. . ' 
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7-8/46. No. 1367. Annual Report of Central Food Production Committee., 
1945. 

9-10/46. No. 1363. The Coverage of Tractor-Drawn Implements^ by E. J. 

Waring, B.Sc.Agr., reprinted from Agriculiitral Jour- 
nal, N.S.W. 

11-12/46. No. 1371. Drying of Green Peas, by P. Wissing, Dehydraiioft 
Officer. 


3-4/47. No. 1386. Letting Machines do it; Farm Drainage Work Mech- 
anised, by L. A. G. Barrett, Massey Agricultiira! 
College, New Zealand, 

7-8/47. No. 1404. Annual Report of Secretary, Department of Agriculture . 
and Lands, 1946. 

940/47 1 O’' by R. M. E. 

Stevenson, F.R.E.S. 


7-8/47 "I 
9-10/47 j 


No. 1407. Farming Calendar, by Officers of the Department of 
Agriculture. 



I'jriij lilK JDiiiS I A. ACtH I.CT-f LT D il-ik] j J O D JIN A„.L. 

Agricultural Experimental 
Station, Salisbury. 

Annual Report of Experiments, 
Season 1945/46. 

(By H. C. ARNOLD, M.P..E., Manager.) 


EaiiliaiL The season opened early with a few nsefvil showers 
ill October and Early November, but during the latter i;)art «nf 
November and early December, which is the planting season, very 
little rain fell, and consequently the stands of some of the croi'is 
were incoinplete. January brought exceptionally frequent and, 
heavy showers, but except for one short period in February, 
drouglity conditions prevailed for the remainder of the season. 


Analysis of Eainfall, Season 1945/46. 
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O tji 
^*1 
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Periods exceeding one 

Month 1 

.Q XJ 

o ! 

god ! 
S 

«M csS 

r~l CD 

week without effective 


S d 

9i ^ i 

CCS w 

rainfall 


1 g 

bS ! 


hI 


October ; 

5 

I 

.82 ' 

2 

.82 

Oct. 25th to Nov. 7th. 

! 

November ' i 

! 


3.16 

3 

3.98 

Nov. 13th to 22nd; Nov. 
24tli to Dec. 6th; Dec. 

December ^ 

13 

7.56 

7 

11.54 

12th to 21st. 

January 

23 

13.60 

14 

25.14 

Nil 

February ^ 

12 

; 4.38 i 

5 

^ 29.52 

Peb. 1st to 9th:' Feb. 
17 th to 23th. 

'March i 

a 

! 2.62 

2 

32.14 

Mar. 1st to 20th; Mar. 



i ' i 



22nd to Apr. 7th. 

April ‘ 

1 3 

1 1.11 i 

1 t 

: 33.25 


.Total 

1 75 

j 33.25 

i 

i 

1 34 

i 

i 

1 33.25 

j 

8 periods. 

i 

i , , 

"Average for pre- 

i 

1 

1 34.8 



1 

j 

i 

■ 'vious,10 years 

j 32 


42 

! — 

i 


The excessive rains during the last week of December and in 
' January leached the soluble nitrogen compounds from the soils and 
^.weakened the growth of the plants. After the floods, drought set 
dll' and retarded the growth of the plants still further. These, tin- 
/.iavourafole climatic conditions combined to reduce crop yield's, 

V',:;, The results' of experiments conducted at this Station since the 
year' 1919, have been , published in Bulletin form, and, with a lew 
exception's, these are still available. To facilitate comparison, this 
report, is 'drawn up on lines similar to previous ones. 
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CEOP ROTATION EXPESIMEMTS. 

First Series, 10134846. 


Maize Yields in Bags per Acre. 
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System of 
Cropping 




CD CS 



CO a 




^ CM 

A. a 

5s 

tM 

A B, 

CNJ ,5 

If! C5 

ti 

If! 'c3 

CM 

o B 

^ c? 






Sp^ 

i-j P^ 


33.25 

34,59 

34.56 

45.15 

26.42 

31.77 



^System A.— 

Plot A1 : Maise 
continuous. Green 
manure & 250 lbs. 
per acre of phos- 
phatic fertiliser 
in the following 


season 

^System A.— 

Plot A2 : Maize 
continuous. Fer- 
tiliser only, rate 

16.45 

G.M. 

p.U. 

9.20 

11.65 

G.M. ■ • 
p.U. 

8.53 

12.69 

(12 crops) 

as above 

t System B,— 
Alternate Maize 
& Beans for hay; 
no manure or f er- 

4.45 

5.38 

8.93 

4.15 

5.12 

4.33 

6,15 

(18' crops) 

tiliser 

System C.— 
Three-course ro- 
tation : Maize, 
velvet beans 
(reaped), oats; no 
manure or fertil- 

5,58 

3.89 

8.80 

4.34 

5.18 

6.58 

8.23 

(31 years) 

iser 

System D,~ 
Four-course rota- 
tion : Maize (plus 

6 tons dung per 
acre), oats, bean 
hay, maize. Aver- 

4.65 

6,18 

6.18 

5.15 

9.48 

8.00 

11.50 , 
(31 years) 

age of two plots 

10.15 

13.17 

12.08 

5.74 

9.95 

12.62 

14,61- 

Maize (no man- 

lire direct) 

Maize (dunged 

9.33 

14.78 

12.63 

5.90 

8.53 

15.20 

16.02 

(30 years) 

plots) 

10.96 

11.56 

11.53 

5.57 

11.37 

10.03 

14.20 


Having grown maize for 15 years in succession without manure, or , 
fertiliser, during which time its yields gradually decreased until they 
had become negligible, this plot had served its purpose. ' With the object 
of comparing two methods of again raising the cropping power of such 
land to a more profitable standard, the whole plot was treated with-p, 
mixture of one-third bone and two-thirds super-phosphate at the.rate^ of 
250 lbs. per acre,. at the beginning of 1928-1929. One-half of the plot was 
sown to a mixture of simn hemp and velvet beans, which were subse- 
quently ploughed in. This manurial treatment was repeated on the 
respective plots during the seasons 19324933, 1935-1936, 19384939, 19411 
1942 and 19444945. ^ ■ 

t In 1929-1930 this system- was amended from “Alternate Maize and 
Bare Summer Fallow to “Alternate Maize and Beans for Hay.** 
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System A, It is now IS years since this plot was divided and 
tiie present system adopted. The returns show that in spite oi 
unfavourable climatic conditions the part of the plot which was 
'greeii-marrured last season yielded a heavy crop and that its yield 
was more than, three times as much as that of the other plot w,iie,re 
maize is grown continuously. During the 18-year perioch 1928-46, a 
total of 152.27 bags per acre have been reaped on the green--,i:nanLrre(.l 
section, but only 110.71 bags have bee.n obtaiiied where maize has 
bee,ii grown conti)uiously. This shows an increase of approximately 
40 per ce,nt. in favour of the land which has been green -in a,nn!’ed 
every third in addition to receiving a niodera.te application of 
phosphatic fertiliser. 

System B. In this system the land is cropped to maize on 
alternate years only, and hence it yields only half as many cro|)s 
during a given period as the land in System A, where maize is 
grown continuously. The yield of 5.58 bags per acre recorded this 
season compares very unfavourably with that of 16.45 hags per acre 
obtained in System A, where the land is green-manured periodically 
and phosphate is applied. Although the introduction of the 
leguminous hay crop in the place of ‘Lare summer fallow'’ had a 
berieiicial effect on the maize yields for a few years, the compara- 
tively low yields obtained during recent years indicate that this 
land is deficient in humus and available phosphate. 

System C. The yield recorded for this rotation during the 
season under review is lower than could be expected. The effect of 
the rotational treatment can be more accurately gauged by con- 
sidering the average yield over a number of years rather than that 
of the. current year only. The inherent fertility of the individual 
plots affects the yields, as well as the rainfall and the rotational 
treatment. 

System B. The maize yields in this rotation during the past 
three seasons have been approximately twice as heavy as those in 
the systems which receive no application of organic material. That 
so small a dressing should have such a large effect is indeed sur- 
prising. These results indicate that the low yields in the contem- 
porary rotations may be largely due to lack of hiuniis. It has been 
noted in previous reports that the yield of the maize crop to whi(‘h 
the dung was directly applied was frequently less than that of the 
other' maize crop which occurs in this rotation four years after tlie 
. application of manure. This indicates that the beneficial effect of 
the manure is spread over a number of years. Its immediate effect 
:may he influenced by the quantity and incidence , of the rainfall. 
The records show that in the season 1942-43, when the precipitation 
"was much heavier than usual, the manurial dressing had no effect. 
■The yield recorded that year was 5.57 bags per acre, whereas the 
yield from the same plot, during the season under review, was 9.33 
,'bags per acre. The effect exerted by the ma,n,urial dressing on the 
maize yields of the current season will depend on the degree of 
"" decomposition. of the vegetable matter at the time of applicatioo, as 
.■' well as the climatic conditions during .the growing season. , It is 
usually more effective when the rains are not excessive during the 
S'easoii of application. During the 22 years in which the famiyartl 
manure has been applied to maize in this rotation, the total yield 



AGRICULTUEAL EXPERIMENTAL STATION. 


309 


of the crops immediately following the maniirial dressings aiiioiiiit 
to 312 bags per acre^ while the yields of the crops which have 
occurred in the rotation four years after the application of manure 
total 314 bags per acre. 

It may be noted that the total yield in bags per 
acre for ' the past four years (1943-1946) in Systems A2^ B 
and Cj are practically the same, viz., 22.56 plus or minus .4. This 
indicates that the various methods of cropping the land have all 
had the same effect on its productivity. They show that although 
rotational cropping systems in which reaped legumes are included 
may be a means of obtaining heavier cereal crops for a short period, 
the point is reached sooner or later (depending on the inherent 
fertility of the soil) when the yields begin to decline, and the 
downward trend continues until it is checked by applications of 
])lant foods in the form of humus and phosphates. The results 
recorded plainly show the necessity for farmers to adopt balanced 
systems of husbandry, which wdll provide for the return of- humus- 
making material to the soil, either in the form of green manure or a 
compost made from other vegetable woastes. When such applications 
are fortihed with phosphatic fertiliser, it is likely that increased 
]:>rolits will be obtained. 

SECONB SERIES OF CROP ROTATIONS. 

These rotations were laid down in 1919-1920 and \vere designed 
to evolve a system of cropping which wmuld meet the needs of 
farmers who could not adopt a system of mixed fanning. The 
series includes two plots, A and F, on which maize has been grown 
continuously, excepting that, in the season 1938-1939, on onehaif 
of Plot A a green manure crop wnas grown, the top-growth of which 
was coinposted and returned to the same plot in order to ascertain 
the effect of a humus dressing on land which has been continuously 
cropped to maize for 20 years; this treatment has been repeated 
every third season since the year 1939. No artificial fertiliser has 
been applied to Plot A at any time. On Plot F, commencing season 
1929-1930, pho.sphatic fertiliser is applied in alternate years. The 
fertiliser given to this plot is the same in quantity and quality as 
that accorded in rotational System H, but dressings of organic 
material are entirely omitted. 

During the season 1940-1941, further changes w^ere made in this 
series, affecting rotational systems F and H. At the time of their 
inception maize was the only ^'cash” crop that could be grown ■ on - 
a large scale in this Colony, but during the past few years strains 
of soya beans suitable for large-scale cultivation have been evolved, 
and may, at some future date, form a welcome addition to our 
cropping system. With the object of ascertaining the effect of 
‘introducing soya beans into these systems of cropping, the original 
plots were divided so that in future the old system will be con- 
tinued on one half, adjacent to the amended system on the other 
half of the plots. 

System E, Plot A. x\iaize continuously for 26 years. Commenc- 
ing season 1938-1939, on one half (A.1) green manure crops . wer€^ 
growm, the top-growth of which was composted and returned again 
to the same plot. During the two seasons following, maize was 
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sowiij and in the seasons 1941-1942, 1944-1945 cropping with legiirncis 
for composting and returning to the land again was repeated. On 
the adjacent section (A.2) maize has been sown each year. 


Seasons and Yields of Maize in Bags (200 lbs.) per Acre. 



I 

1945-46 

1 

ur:: 

Oi 

r-{ 


1942-43 

(M 

crj 

"f 

0 

01 

Average 



G,M. crop 



G.H. crop 



Al. 

9.68 

composted 

7.65 

9.90 

composted 

6.95 

9.28 

(5 crops) 

A2. 

2.92 

5.85 

5.72 

1.45 

3.60 

4.63 

4.39 

(8 crops) 


The beneficial effect exerted by composted vegetable material 
when it is applied to land which has been rendered deficient in 
_availabie plant food by continuous cropping is plainly shown by 
the returns from this plot. The yield of the part which received 
the compost is more than three times as heavy as that of the other 
half of the plot, which has received no maniirial dressing. The 
returns from this plot are comparable with those obtained in System 
A, but the yields are low^’er, because no phosphatic fertiliser has 
.been;' applied at any time. 

System $*, Plots B to E. Three-quarters of the land under’ 
maize, one-quarter under Sudan grass. Each year one section under 
maize, commencing with Plot B in 1919-1920, received eight tons of 
farmyard manure per acre, and commencing on Plot E, in 1929- 
,1930, the section which grew Sudan grass the previous season 
receives 200 lbs. per acre of phosphatic fertiliser. 

Maize Yields in Bags of 200' lbs. per Acre. 



1945-46 

1944-45 

31 

s 

Oi 

r~( 

CO 

A 

C5 

1941-42 

1919-20 

Average 

1920-46 

PlotB , 

.... Sudan 

9.40 

12.70* 

7.78t 

Sudan 

26.0 

15.25 

.BXotC ...... ... 

9.10 

14.23* 

9.28t 

Sudan 

10.30 

23.7 

13.99 

Plot'D 

.... 8.B2-*' 

7.45t 

Sudan 

6.45 

9.55* 

Sudan 

13.22 

Plot'E" 

... 5.22’*’ ' 

Sudan 

12.80 

7.30* 

7.10t 

24.6 

13.87 

Average ... 

... ■7.71,' 

10,37 

11.59 

7.84 

8.98 

24.7 

14.08 


’'^ Indicates the application of farmyard manure.' 

Indicates the application of, 200 lbs. per acre of phosphatic fertiliser. 
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In spite of tlie application of 8 tons of farmyard iiiaiiiire and 
200 lbs. of piiosphatic fertiliser to this land during erery four-year 
period, the yields have gradually declined. During the season 
under review the average is seen to be less than a third of that 
recorded for the season 1919-1920, when the trials conirneiiced. A 
more accurate estimate of the effect of this rotational system on 
the productivity of the soil can be gauged by comparing the average 
■ yield for the first 5-year period 1920-1924 with that of the last 5-y ear- 
period 1942-1946. The yields are 19.4 and 9.3 bags per acre re- 
spectively. 

In the amended rotation the Sudan grass and the intermediate 
crop of maize are replaced by soya beans, so that the land is now 
cropped to maize and soya beans, on alternate years. The farm- 
yard manure is applied to one of the soya bean crops, but the 
phosphate is applied to one of the maize crops. 

In. the tabulation below, the yields obtained on the aiiieiided 
rotation are shown adjacent to those in the original system. 

Maize and Soya Bean Yields in Bags of 200 lbs, per Acre, 


1945-46 1944-45 1943-44 


s a s sag 



m 

risA'g 

PIO 

New 

Sysh 

s 

Om 

0) >, 

Zm 

nsAs 

PIO 

Plot B 

. B 4.43 

Sudan 

M15.53 

M 9.40 

B 8.55=== 

Mi2.70==' 

Plot C 

M14.92 

9.10 

B 8.20 = 

M14.25=" 

MlS.OOt 

M 9.28t 

Plot D 

B 5.82=^ 

8.82=" 

M14.45t 

M 7.45 1 

B 7.80 

Sudan, 

Plot E 

M11.90t 

5.22t 

B 5.90 

Sudan 

M20.68 

M12.80' 

Average 
Maize 
Yield 

13.42 

7.71 

14.99 

10.33 

19.34 

11.59 

Average 
Bean 
Yield 

5.13 



7.05 

— 

8.18 

: ' 


M, Maize; B, Soya Beans; Sudan, Sudan Grass. 

Indicates the application of farmyard manure, 
t Indicates the application of 200 lbs. per acre phosphatic fertiliser. 


The average yield of the maize crops in the amended rotation 
was nearly twice that of the average in the old system. The yield 
of the soya beans was less than in previous years, but at the prices 
ruling at reaping' time, the market value ■ of the combined crops in 
the amended rotation was approximately twice as much as that of 
the crops in the- old rotation. This system of cropping seems to be 
a very satisfactory one, for it provides material which can .either 
be marketed as soon as it is harvested or it may be fed to animals 
on the farm. The manurial di*essmgs • maintain the productive 
capacity of the soil at a fairly high level. In farm practice other 
crops than those actually used in this . systeip'' could' be grown. The 
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soya beans could be either wholly or partially replaced by ground 
nuts,, velvet beans or some other leguminous crop. Instead of 
cropping, half of the land to maize, a part of it could be sown to 
other grass crops for use as hay or as silage if the farincn* fouiid 
that aiicli a system was more suited to his requirements. 

System Plot P, Maize continuously. No inaiiure or fertiii.ser 
tl'iiriiig the first 10 years. Commencing season 1929-1930, fertiliser 
similar in kind and in quantity to that provided in System H has 
been applied to this plot. 

Seasons and Yield of Maize in Bags per Acre. 


Average 

1945-6 1944-5 1943-4 1942-3 1941-2 1919-20 over 

27 years 


3.S"'’ 4.80 9.45=' 4,68 4.55--‘= 23.3 9.6 


* Indicates the application of 200 lbs. per acre fertiliser. 

ill spite of an application of 200 lbs. per acre of phosphatic 
fertiliser at the beginning of the season, the yield obtained is one 
of the lowest recorded since the commencement of these trials 27 
years ago. The low yields during recent years show that applica- 
tions of phosphatic fertiliser to land which is deficient in humus 
are likely to prove unprofitable. 

System H, Plots G to K. Three-quarters of the land under 
maize, one-quarter under velvet beans, which are ploughed under 
for green manure. From the commencement of this experiment 
mitii 1928-1929, this land received one green manuring and one 
application of fertiliser during each period of four years. The 
returns from these plots showed that insufficient plant food had 
been supplied to maintain fertility, and the manurial system was 
then amended to provide for two dressings of fertiliser during each 
four-year period. The crop of maize which follows the green mainir- 
ing now receives 200 lbs. super-phosphate per acre, which should 
enable it to make the best use of the nitrogen supplied by the greets 
iiiaiuire; the second maize crop receives no fertiliser, and the third 
crop — that immediately in front of the bean crop — receives 200 lbs. 
per acre of raw lock phosphate. 


Seasons and Maize Yields in Bags per Acre. 


Plot 

1945-46 

1944-45 

1943-44 

1942-43 

1941-42 

1919-20 

Average 

1920-46 

Ct' 

Beans 

6.50^' 

11.05 

12.33’’= 

Beans 

23.10* 

13.36 

H 

5.10- 

6.70 

18.55^ 

Beans 

6.70’” 

23.00 

13.88 

J: 

6.92 

19.70=^== 

Beans 

4.75 

7.20 

Beans 

12.77 

K , 

16.35- 

Beans 

12.08^' 

6.70 

11.63=” 

19.20 

13.39 

.'Average 

9.46 . 

. 10.97 

13.89 

7.93 

8.51 

21.70 

13.35 


Denotes the application of fertiliser. 
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The great difference between the high yield of the crop which 
follows immediately after the green manure and those which occur 
later in the rotation is the most interesting feature of this system. 
The beneficial -effect of this rotational system is apparent from the 
difference in the average yield of these plots, naniely, 9.46 bags per 
acre, and that of the plot in System G, which is only 3.8 bags per 
acre. This difference is largely due to the effect of the green 
manure, because the same amount of phosphatic fertiliser is sup- 
plied in both rotations. 

Comparison of the yields from the various plots in Systems F 
and H show that the beneficial effect of the farmyard manure is 
spread over a longer period than that of the green manure, which 
is used as the source of humus is System H. This point is shown 
more clearly by the following tabulation, which gives the total 
yields recorded during the 15-year period 1932-1946, of the first, 
second and third crops following the application of the specific 
organic material. 

Maize Yields in Bags of 200 lbs. per Acre. Period 193246. 


Maniirial Treatment during each 1st 2nd 3rd Total over 

4-year period Crop Crop Crop’*' 15 years 


System F. — 

8 tons farmyard manure plus 200 
lbs. 19% super-phosphate 196 174 159 529 

System H,— ■ 

Green manure plus 200 lbs. super 
plus 200 lbs. rock phosphate 261 134 137 532 

In both systems the last crop receives a dressing of 200 lbs. of 
phosphatic fertiliser. 

Actually, the crop described as “3rd" occurs in the 4th year in 
System F where it is preceded by Sudan grass. The total yields 
of maize reaped in these systems is practically the same for both, 
but when comparing their efficiency for maintaining the product- 
ivity of the soil, it must be remembered that System F yields a crop 
of Sudan grass each fourth year in addition to the maize shown in 
the tabulation. In System H the first crop following the green 
manuring is as large as the next two crops combined. This suggests 
that some farmers might find it moi^e profitable to adopt a biennial 
system of green manuring alternating with maize, or a modification; 
of such a system. 

THIRD SERIES OF CROP ROTATIOl-S. 

In the season 1926-1927 two more rotational systems were laid 
down, which have been designated Systems M and O respectively. 

System M . This is a four-course rotation in which the sequence', 
of the crops is : — Maize plus 200 lbs. per acre' of super-phosphate ; 
groundnuts; maize plus 200 lbs. per acre of raw, rock phosphate; 
green manure. Hence one-half of the land is sown to maize each 
year, one-quarter to' groundnuts and the remainder is green 
m,aniired. ' 
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In tlie following tabulation the yields of the crops are given, 
in, bags per acre, a ‘^bag’^ of maize being 200 lbs. and a ^Ojag'” of 
groiindniits 05 lbs. 


Yields ol Maize and Crroiindnuts in Bags per Acre« 


Plot 

1945-46 

1944-45 

1943-44 

1942-43 

1941-42 

1926-27 Average 
192646 

A ' 

8.30^== 

23.00N 

17.67- 

G.M. 

■ 8.69=-^ 

G.M. 

fs.oo 

B ,. 

.... 9.70N 

16.91*-- 

G.M. 

7.67- 

23.50N 

15.15 

11.82 

C 

13.94*'= 

G.M. 

15.20- 

6.80N 

11.55- 

21.00N 

13.38 

D 

. G.M. 

14.04- 

ll.OON 

10.23- 

G.M. 

12.06 

11.75 

Average 
Maize .... 

10.65 

15,48 

16.44 

8.95 

10.12 

13.88 

12.49 


Denotes the application of fertiliser. 

G.M. Denotes the application of green manure. 

N Denotes the position of the groundnuts in the rotation. 

The yields in this rotation are lower than were expected, in 
view of the performance of these plots during recent years. They 
are comparable mih those for the season 1,941-42, whei,i the various 
crops occupied the same plots. In that season the rainfall was 
26.4,2 inches, but it rvas more evenly distributed than, during the 
season under review. It appears, therefore, that the system of 
cropping and manuring followed in, this rotation is maintai,'ning the 
..'fertility of the land fairly well, but the amou'nts of organic matter 
and phosphatic fertiliser returned to the land represent tlie inini- 
■mum required for the maintenance of productivity. On most farms 
where groundnuts and maize are grown, kraal compost would be 
available for application to the land, and it is probable that an 
addition to the supply of humus by such means would considerably 
increase the crop yields in this rotation. 

System O, The order of rotation, is : — Maize, fertilised with 20(1 
lbs. per acre of raw^ rock phosphate ; sweet potatoes ; maize, which 
.receives a dressing of, eight tons per acre of farmyard manure: 
legume hay.' This system is suitable for farmers who prefer to feed 
a' large proportion of their crops to livestock, 

■ , In the tabulation belo%v are shown the acre-yields of maize i'n 
bags of 200 lbs.' and of bean hay and sweet potatoes' in tons. Edible 
canna replaced sweet potatoes in the seasons 1944-45-46, 
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Seasons and Yields in Bags (or tons) per Acre* 


Plot 194546 1944-45 1943-44 1942-43 1941-42 1926-27 Average 

1926-46 

P 8;7t P 1.1 16.33- K2.00 ll,39t H 1.10 15.33 

G P2.2 14.8- H2.4 10.05t P4.10 19.65t 13.93 

PI 9.3- H 2.2 10.41t P2.38 7.35'-'-= P 6.10 14.79 

J PI2.3 12.2t P2.43 6.95- H1.40 13.45- 11.72 

Average 

Maize 9.0 13.45 13.37 8.50 9.37 18.05 13.94 


- Denotes the application of fertiliser. 

t Denotes the application of farmyard manure. 

P Denotes the position of the sweet potatoes in the rotation. 

H Denotes the position of the hay crop. 

Tlie yields obtained in this rotation at the commencement of 
these trials in the season 1926-27 are seen to be 4 bags of maize per 
acre more than those of System M. The average yield for the 5 
years just past is I'| bags per acre less here than in System M, 
showing that the cropping system followed in System O has reduced 
the productivity of the land very considerably. In this rotation ail 
the crops are removed from the land, and only half as much phos- 
phatic fertiliser is applied. It appears that both the supply of 
organic matter and phosphate need to be increased to restore the 
lost fertility or, even to maintain productivity at its present level. 

These rotational systems have provided yery valuable informa- 
tion with reference to the effect of various methods of crop rotation, 
applications of phosphatic fertilisers and organic material in the 
form of farmyard manure or as green crops ploughed under. They 
have shown that although dressings of either organic material ■ or 
phosphates are followed by increased maize yields for a few years, 
results which are favourable and pei’maiieiit cannot be obtained 
without the use of both phosphatic fertiliser and organic material 
in some form or other. The amount of phosphatic fertiliser which 
should be applied will depend on whether the organic matter is 
.supplied in the form' of farmyard manure (kraal compost) or green 
manure. Eeference to Systems F and H show that 8 tons of farm- 
yard manure and 200 lbs. 19 per cent, super-phosphate during each 
4-year period have checked the decline of fertility somewhat more 
effectively than one green manure crop and 400 lbs. of phosphatic 
fertiliser. The unpleasant fact. of the gradual decline in the pro- 
ductivity of this land should be carefully noted. With few 'excep- 
tions there is a downward trend in its ability to yield crops equal 
to those obtained' during the' first five years of the trials. Yields of 
20 to 25 bags per acre, often, obtained 25 years ago, are "seldom'' 
reached to-day. 

It may be added that experiments designed to arrest the de- 
clining fertility of this land have been laid down, and the' results 
of these will be reported in , due course. 
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EFFECT OP DIFPEREHT IMTEEFALS BETWEEM 
APPLICATIOMS OP OEEEN MAMITEE. 

In the season 1939-1940, experiments were coinmenced for the 
purpose of comparing the effect of green manuring at various inter- 
vals on the jnelds of maize crops grown during the iriterveiiiog 
years, the object being to enable fanners to decide as to whether 
the practice of green manuring at frequent intervals is likely to be 
more profitable than the growing of more crops of maize betweeti 
green manuring or vice versa. Included in this series of trials are 
plots on which leguminous crops are grown at various intervals and 
used as hay or as silage, while on others the legume crop is allowed 
to mature and the seed is reaped. These trials include plots on 
which manuring is rejplaced by a 4-year grass ley, and others in 
which a S-year grass ley is supplemented by one green manure crop 
during each S-year period. 

The following tabulation shows the method of cropping prac- 
tised in each rotational system over a period of eight years. Each 
system is employed on eight to ten plots, and the cropping within 
each group of plots under the same rotation is staggered through 
the years in order that seasonal climatic effects may be eliminated 
as far as possible from the final results. For example, System 1) 
involves the use of nine plots ; each season three of these are green 
manured, while the remaining six are cropped with maize. 

In the tabulation M. equals Maize; G.M. equals Green manure; 
L.H, equals Legume hay (silage); L.S. equals Legume for Seed; 
G. equals Grass Ley. 

Legume — Maize Eotational Systems. 


System 

Symbol 

1 First 
Year 

1 Second 
Year 

Third 

Year 

i 

Fourth 

Year 

1 Fifth 
Year 

Sixth 

Year 

Seventh 

Year 

Eighth 

Year 

A 

G.M. 

M. 

G.M. 

M. 

G.M. 

M. 

G.M. 

' M. 

B' . 

L.H. 

M. 

L.H. 

M. 

L.H. 

M. 

L.H. 

M. 

C 

L.S. 

M. 

L.S. 

M. 

L.S. 

M. 

L.S. 

M. 

D 

G.M. 

M. 

M. 

G.M. 

M. 

M. 

a.M, 

M. 

,e' 

L.H. 

M. 

M. 

L.H. 

M, 

M. 

L.H. 

M. 

F ", 

L.S. 

M. 

M. 

L.S. 

M. 

M. 

L.S. 

M. 

G 

;G.M, 

M. 

M. 

M. 

G.M. 

M. 

M. 

M. 

H 

L.K. 

M. 

M. 

H. 

L.H. 

M, 

M. 

M. 

J 

L.S. 

M. 

M. 

M. 

L.S. 

M. 

M. 

M. 

K ; 

G.M. 

M. 

M. 

M. 

M. 

G.M. 

M. 

M. 

L' 

L.S. 

M. 

M. 

M. 

M. 

L,S. 

M. 

M. 

M 

M. 

M. 

G. 

G. 

G, 

G, 

M. 

Mv 

N 

M. 

G. 

G. 

G. 

M. 

M. 

G.M. 

M. 


/"M, 

M. 

M. 

M. 

M. 

M,. 

M. 

M. 
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The lay-out of the experiment provides a single plot for each 
method of cropping on each block of land. Eight complete blocks 
of land are used, but additional plots were found necessary in order 
that the complete cycle of rotation may be practised each year in 
the case of Methods D, E, F, K and L, and thus avoid a possible 
bias due to seasonal climatic effects. 

Phosphatic fertiliser is applied at the rate of 150 ibs. per acre 
per annum in all systems excepting those which include grass leys.' 
In the latter systems fertiliser will be applied at the rate of 200 lbs. 
per acre per annum to the maize crops, but no further applications 
will be made after the grass has been established. Hence the 
maize-legume rotcctions and the 3-year grass ley rotation will receive 
1,200 ibs. of phosphatic fertiliser during each 8-year i^eriod, but the 
4-year grass rotation will receive only 1,000 lbs. The. fertiliser is 
composed of equal parts of raw rock phosphate and super-phosphate. 

In the following tabulation the average yield of maize obtained 
in each system during the past four years is shown. The figures 
given are the yields per acre of the whole area under each system 
o! cropping. Hence in System A, where green manuring is practised 
on one-half o! the area each season, the yield of the land actually 
cropped with maize was twice as much as the figures given for that 
system indicate. The systems which include grass leys are not in- 
cluded, as that method of treatment has not been practised long, 
enough to provide reliable information as to its effect on the maize 
yields. 

Effect of the Legume Crop on the Maize Crop{s) which follow. 


Seasons and Maize Yields in Bags 


per Acre over the whole area, in- 
No. of maize -rj eluding land under Green Manure 

crops between 


System 

Symbol 

each legume 
crop 

of 

Legume 

1942-43 

C<0 

o 

1944-45 

so 

Y 

to 

Ti'* 

CE> 

r-i 

Total 

A 

1 

G. Manure 

7.8 

10.0 

8.7 

7.1 

'■ 34 

B 

1 

Hay 

2.7 

8.1 

3.8 

4.1 

19 

C 

1 

Seed 

4.1 

6.6 

4.4 

3.7 

19 

D 

2 

G. Manure 

6.0 

9.8 

9.1 

7.0 

32 

■E 

2 

Hay 

5.2 

7.4 

5,1 

4.7 

22 

P 

2 

Seed 

4.4 

7.8 

5.9 

3.6 

22 

G 

3 

G. Manure 

7.1 

11.1 

8.4 

3.8 

32 

R 

3 

Hay 

3.7 

8.4 

5.2 

3.1 

20 

J 

'3 

Seed 

4.7 

8.9 

5.4 

3.1 

22 

K 

4 

G. Manure 

5.0 

10.4 

7.6 

5.3 

28 

L 

4 

Seed 

5.2 

10.0 

5.9 

3.5 

25 


Maize 

Continuously 


O 


4.4 11.9 


6.9 


26 
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Velvet beans are used for the legume crop m these trials. 

Oomparisoii of the numbers in the last column shows that the 
effect of pioughing under the whole legume crop for green manure 
is iiiuch iiiore beneficial to the maize crop which follows, than is 
the effect of the legume crop, which is entirely removed from the 
land for use either as hay or for seed. When coniparirig these 
ffgures, it slioiiid be remembered that in the case of the hay /seed 
TotatioTis, reveiiiiej in tiddition to that indicated in the tabulation, 
would he obtained direct from the legume crop, and for this reason 
it might be found more prohtable to feed the legume to livestock 
or to svell the seed instead of ploughing it under for green, manure. 
The yields recorded show very definitely that when a crop ol legume 
hay is removed from the land, the quantity of plant food taken away 
is approximately as great as that used by a crop of maize, so that 
if such a system is followed for more than a short period, the ulti- 
mate effect on the fertility of the soil Vrill be the same as wlien 
maize is grown continuously. 

These returns show that wLeo the legume is used as hay, steps 
should he taken to conserve the manure of the animals which eat 
the hay and to return it to the cultivated land. 

It may be added that in these trials in future, in the cropping 
systems in which the legume is used as hay, applications of two 
tons of compost per annum will be made. Where the legume is used 
as seed, the residue of the crop will be returned to the soil. 

With regard to the effect of the interval between the applica- 
tions of green inaiiure, these returns show that the highest average 
yields of maize are obtained when the land is green manured on 
alternate years, but that the average is almost as high when two 
or three crops are grown between the manurial legume crops.' By 
referring to the yields for the 1943-46 season, it is seen that the 
productivity of the land rrhere green manure is ploughed under at 
long' iritervais is declining at a faster rate than where it is used 
frequently. Comijarison of the yields for recent years also show 
that m^here maize is grown continuously ' without a change to a 
legimiinoiis crop, the fertility of the land is declining more rapidly 
than, that of the other land in spite of liberal applications of phos- 
.p'hatic fertiliser. 

■ M'aise: BisUnoe-planting Trials. In a previous trial, the de- 
tailed results of w'hich are published in Bulletin No. 830, it was 
shown that the heaviest .yields of .maize were obtained wdieii the 
plants were spaced 30 ins. x 16 ins. 'to 36 ins. x 18 ins. In other 
/words,' yields are likely, to be reduced when individual plants occupy 
lesxS'than 450 square inches or more than 648 square inches of the 
sur,fa'ce of the held. Hence 'the standard .spacing for maize under 
co-iiditions pertai'ning in this 'Colony is accepted as approximately 
half' a 'Square yard to each plant. The scarcity of labour and the 
necessity lor co'ntinuing^ with measures for the destruction of witch- 
weed" 'plants until' late in,, the season has impelled ' the adoption of 
spacings 'of ' six feet or more 'between the rows of maize. The ques- 
bioB' has 'arise,n as to .whether, yields are likely to .be reduced by 
close'' planting', in rows, which are widely spaced, and ■ whether two 
plants in hills ' spaced 18 ins. apart will yield as well as when nlants 
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are evenly spaced along the row at 9 ins. apart. Placing two plants 
per hill at 18 inch intervals is a convenient method of planting on 
witch-weed infested land, as the wide spacing allows the land in 
the rows to be weeded more quickly than is possible at the closer 
spacing of 9 ins. 

In the season 1942-43, trials were commenced with the object of 
comparing the effect on yields of grain when the plants are grown 
with various measurements between rows and plants in the rows, 
but when the average space allowed each plant is half a scpare yard. 

The results of these trials are given in the following tabulation. 

Spacing and Yields of Maize in Bags (2CICI lbs.) per Acre. 


36" X 18" 36" X 36" 72" x 9" 72" x 18" 


Season Single Two Plants Single Two Plants 

Plants per Kill Plants per Hill 

1942- 43 14.40 13.40 11.20 12.00 

1943- 44 15.63 15.43 14.25 14.28 

1944- 45 ' 14.40 14.23 14.97 16.07 

1945- 46 13.68 13.70 13.87 13.12 

Averages 14.53 14.19 13.57 13.87 


These results corroborate previous trials by showing that the 
even distribution of the plants conduces to the highest yields, and 
that somewhat lower yields are to be expected when the plants 
are crowded together in rows which are widely spaced. (See Bul- 
letin 895 for report on previous trials.) It will be seen, however, 
that the yields from the widely spaced rows are only half a bag per 
acre less than those of the rows spaced 36 inches apart, and so, 
under field conditions, and particularly when tractors and large 
implements are employed, the more effectual cultivation and weed“ 
iiig facilitated by the wide spacing might account for a much larger 
increase in yield than half a bag per acre. 

The Efiect of Various Manurial Bressings on the Seed 
Production of— 

(1) Maize. (2) Soya Beans. (3) Simnhemp. 

The Manurial dressings are as follows: — 

(a) Compost, 8 tons per acre. 

. (b) Lime, 1 ton per acre. 

(c) Raw rock phosphate and super-phosphate mixed, 200 
lbs. per acre. 

(d) Compost, lime and phosphate. 

Amounts as in (a), (b) and (c). 

(e) Compost plus lime. 

Amounts as in (a) and (b). 

(f) Compost' plus phosphate. 
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(g) Lime plus phosphate. 

Aiiiouiits as in (b) and (c). 

(h) No treatment. (Control.) 

These dressings were applied in randomised strips at the be- 
ginning of the 1944-45 season. Each dressing was replicated ten 
times, and the three crops were sown across each strip. The maize 
and soya beans were sown during the early part of December, but 
the sowing of the suniihemp was delayed until the last week of that 
month as a precaution against the attack of beetles, which often 
cause so much damage to this crop when it is sown earlier' in the 
year. 

Prior to the sowing of the 1945-46 crop, further dressings of 
200 lbs. per acre of phosphate were applied to all those plots which 
had received phosphate in the previous season, but no further 
dressings of compost or lime were made. 

The combined yields for two seasons are given in the following 
tabulation. 

Yields in Bags of 200 lbs. per Acre : Totals over Two Seasons. 





Compost 

only 

Lime 

only 

o 

.C! 

a 

S3 

0. o 

Compost, 
Lime and 
Phosphate 

Compost 
and Lime 

Compost a] 
Phosphate 

Lime and 
Phosphate 

No Treat- 
ment 

Maize 

..... 20.1 

19.0 

18.5 

22.9 

21.1 

21.7 

18.5 

16.7 

Soya 

beans 

8.2 

8.0 

7.7 

10,8 

10.2 

8.9 

9.2 

.6.1 

Sunn- 

hemp 

4.4 

4.5 

4.7 

5.7 

4.6 

4.8 

4.8 

3.6 


The increases due to the various treatments are shown in the 
following tabulation, which includes increases obtained in the first 
series of trials in which similar applications of compost, lime and 
phosphates were made. 

Increases due to Manurip,! Dressings : Bags of 200 lbs. per Acre. 





Compost 

only 

Lime 

only 

Phosphate 

only 

. 

Compost, 
Lime and 
Phosphate 

Compost 
and Lime 

Compost an 
Phosphate 

Lime and 
Phosphate 

No Treat- 
ment 

Maize 

, 8.7 

5.8 

6,3 

15.2 

12.3 

12.1 

6.1 

— 

Soya ■ 

; , ' beans 

.... 5.2 

4.3 

3.1 

9.8 

9.0 

6.7 

6.7 


Sunn- , 

hemp' .. 

.... 2,3 

1.0 

1.3 

3.7 

2.4 

2,4 

1.9 

— 
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Tlie plots wliicli received dressings of compost have given larger 
returns than those dressed either with lime or phosphatic. fertiiisei'j 
but both lime and' phosphate have had beneficial effects. Soya 
beans have responded more to lime than to phosphate. Although 
the above trials were laid dowm, to ascertain the effects of the 
various dressings on the seed production of the croi3S, they also 
indicate the effect on. the vegetative growth. The growing of 
legumes for ploughing under to increase the organic matter in the 
soil is now common practise, and these returns show that the growth 
of the legume crop depends to a large extent on the, amount of 
humus it finds in the soil, so that in order to, obtain best results 
from green manuring, the humus content of the soil must not be 
allowed to drop so low that the growth of the green manure crop 
is adversely affected. 

Ground Nut Variety Trials. The climatic conditions were very 
favourable for this crop during the season under review. The ger- 
mination of the seed was very good, resulting in almost perfect 
stands, and the heaviest yields recorded for many years were ob- 
tained. The varieties Gold Coast and Masumbika were excluded 
from these trials, for they have consistently proved less suited to 
our conditions than the other kinds. 


Yields o! Nuts-in-Shell in Bags of 65 lbs. per Acre, 



1941-42 

1942-43 

1943-44 

1944-45 

1945-46 

Average 
of 7 

Seasons 

Virginia Bunch 

20.8 

15.7 

28.8 

32.2 

53.4 

29.6 

^Valencia 

21.2 

9.8 

30,1 

24.0 

42.7 

23.8 

Indian Coromandel . 

15.5 

14.7 

31.8 

30.3 

45.2 

26.2 


* This variety is locally known as “Spanish Bunch.” 


In addition to the nuts, a very useful crop of tops was obtained. 
The yields per acre were: Virginia Bunch, Is tons; Indian Coro-'^ 
mahdel, J 1/5 tons; and Valencia, 3/5 tom 

Although Virginia bunch yields heavy crops when it is grown 
under favourable conditions, farmers should remember that ■■ it 
requires a considerably longer growing season than the Valencia 
variety, so that, unless it can be sown early in the season, the latter 
variety may prove to be the most profitable. In the season under 
review the ground nuts were sown on December lOtli. 

POTATOES. ' ■ 

Method of Application of Fertiliser Trials. It, is usual to ,apply 
heavy dressings of fertiliser to the. potato crop. Although it may 
be more convenient to apply it broadcast before opening the furrows 
tb receive the seed, the question arises as to whether it may not be 
more economical under local conditions to retain a part of tMe 
fertiliser for application to the growing plants at a later date. ' 
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In the season 1942-43 an experiaieiifc was commenced in wliicli 
all tiie plots "were dressed with 12 tons of kraal compost per acre, 
and , all received 600 lbs. of ^ ^Double Complete Potato'’ fertiliser, 
"wliieli was applied in the follo'wing ways: — 

(1) 600 lbs. broadcast jnst prior to the last plough nig. 

(2) 600 lbs. i.D the open furrows before planting the “seed.” 

(3) 300 lbs. in the furrov/s before planting, and 300 lbs. broad- 
cast between rows just before ridging the growing plants. 

(4) , 300 lbs. ill the furrows before plant-iugj and 300 lbs. applied 

in holes “ dibbled' ’ in the sides of the ridges in such a way 
that the fertiliser was placed on a level with, or even lower 
than, the parent tuber. 

The figures given below are the average yields of four in 

the first season, and eight’ plots in the following seasons. 

Yields of Tubers la Bags (150 lbs.) per Acre. 


Methods of Applying Fertiliser 


Season 

Whole 

broadcast 

Whole 
in open 
fun'ows 

Half in 
furrow. 

Half 

broadcast 

before 

ridging 

Half in 
furrows. 

Half 
dibbled 
in after 
ridging 

1942-43 

55.0 

49.4 

62.2 

52.0 

1943-44 

101.0 

111.0 

116.S 

106.8 

1944-45 ' 

43.4 

52.7 

52.6 

50,9 

1945-46 

86.4 

100.0 

96.3 

88.8 

Averages 

71:45 

78.27 

81.97 

74.62 


This season's results support those of previous years in showing 
that heavier yields of potatoes are obtained when the fertiliser is 
placed close to the plants. It seems to make little difference 
whether the fertiliser is all placed underneath the tubers before 
yplantircg'' or whether a part of it is reserved for application when 
hjw’^plants reach the earthing-up stage'. The chief advantage with 
' the latter ■ method is that it allows for the saving of, one-half of the 
;lertiiiser if, through unforeseen circumstahces, the farmer finds the 
second application is not likely to be utilised by the crop. 

Placing half the fertiliser' in the^ furrows and broadcasting half 
. before ridging gave an increased yield compared to broadcasting 
alhthe fertiliser before the last ploughing of 14.72 per cent., or 10.52 
bags per acre, worth at current prices about £13 3s. 

Soya, Beans. " Strain trials with these were continued with the 
strains obtained by cross-breeding a number of Hernon strains with 
■■ the Potchef stroom Ho. 184 variety. A number of these yielded more 
heavily than -our '‘standard variety, Hernon No. 'lOY, and after fur- 
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tlier tests next season those which prove to be the best will be 
available for issue to fanners. 

' Velvet Bean Hybrids. With a view to getting a strain of velvet 
beans which will yield as much fodder as Jiibiiack and produce a 
larger quantity of seed more consistently, crosses were made' be- 
tween Jubilack and another variety, which, although it produces 
seed in large quantities, much of its seed is not viable. Several 
promising strains have been obtained, and these have been grown; 
in trial plots for the past three seasons. During the season under 
review, the best of these yielded 50 per cent, more ' growth of s&lk 
and leaf than the Somerset variety, and also somewhat more seed 
than that well-known variety. 

Before the above strains were established, ' a large number of 
single plant selections vmre made within the Jubilack variety.' 
After much testing, the strain No. 74 was found to be the best, and 
seed of this has been sent to the GweM 'Government Farm for 
propagation. It is expected that a few bags of this seed will be 
available for issue to farmers after the 1947 harvest. 

Cowpeas. In the season 1938-39, crosses were made between 
the varieties Turiani and New Era and strains of the upright kind 
received from Potchefstroom. As a result of this work, many hybrid 
strains have been isolated and tested during the intervening years. 
Two of these have proved to be more prolific than the others and 
they will be propagated for- distribution to farmers as soon as our 
stocks of seed are large enough. 

The Hybrid S.E.S.D.S is semi-upright and it produces a heavy 
crop of both fodder and seed. It is more resistant to the various 
“blights” which attack this crop than are the native and imported 
varieties. Its seed is small in size. The colour of the seed is pale 
gi*ey with a purplish tinge wEen it is first reaped, changing to light 
brown with a pinkish tinge a few months later. 

The Hybrid S.E.S.G‘.4 is also semi-upright. It produces heavier 
crops of fodder than D.3 biit somewhat less seed., Thc' combined 
seed and fodder yield' is considerably heavier tha,n that of the. other 
hybrid. It is ^‘blight”-resistaiit. Although its seed is sniali ill size 
when it is compared with Turiani and the native kinds, it is soni'e- 
w.hat larger than that of I).3 and Dr. Saunders Upright. Its seed, 
colour is similar to the latter variety, namely, dark reddish broiv.n, 
which gradually turns deeper with age. 

Most farmers who grow cowpeas prefer a '-variety which i.)ro- 
diices an abundance of fodder rather than one which gives little- 
fodder, even though its production of seed is satisfactory. 'For 
this reason it is thought that the G.4 strain- -wili he the most useful 
to the majority of our farmers. In the .trial plots it has yielded 
considerably heavier crops of both fodder and seed' than ■ sucdi, 
varieties as Turiani, Dr. Saunders -Upright and Nevr Era., - ' 'Several 
of the varieties grown, by the natives of this - Colony have been 'in- 
cluded in these trials, hut their yields of both fodder and seed'have 
been considerably less than the -yi.elds of such hybrids -as' S.E-.-S.D.S, 
S.E.S.G.4, and, the varieties Turiani, Dr. - Saunders Upright and 
New Era. 
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Beans for BeMydration, Three varieties of Garden Beans which 
were recommended by the Government Horticulturist of the Union 
of South Africa were grown with the object of comparing the re- 
lative suitability of their green pods for dehydration purposes. 
Their names are Biirpee'’s Striiigless, Black Valentine and Refugee 
Stringless. All the varieties w^ere sown on 21st Decemberj 1945. On 
nth February, 1946 — that is, 52 days after sowing—Burpee’s String- 
less and Black Valentine pods were near the stage for dehydration, 
but the pods of Refugee Stringless were too immature on that date, 
and did not reach the same stage of development until 19th Feb- 
ruary, or 60 days after the seed was sown. These trials were con- 
ducted in co-operation with the Dehydration Officer, who report>s 
as follows : — 

'‘Experiments were carried on at intervals of two days on all 
three varieties up till 25th February, when the pods were definitely 
too mature for successful dehydration. The results of the experi- 
ments are tabulated below ; the figures are averages. 


Variety 

Crop Yield 
lb. /acre 

Optimum 
age for 
Dehydra- 
tion 

Dehydra- 
tion wast- 
age % 

Yield 

% 

Burpee Stringless 

2„976 

60 days 

4.4 

10.1 

Black Valentine 

2,805 

60 days 

4.3 

9.8 

Refugee Stringless 

3,848 

65 days 

3.8 

11.6 


‘‘Remarks : The yield figures are high, and it must be borne in 
mind that laboratory figures are always higher than those obtained 
in commercial practice. Further, these beans were processed 
directly after reaping, whereas the factories have to accept mat- 
erial which may have been hours, even days, in transit, so leading 
tQ higher rejection and w^astage. Even so, the difference between 
these percentages, and the average obtained at the factories last 
year of 5.8 per cent, with ‘‘Victory/^ is far too wide to be due solely 
to' laboratory manipulation as contrasted with factory practice. 

, “From the table above, Refugee Stringless comes out best, but 
'all give dehydrated' products of first-class quality, and in that re- 
spect there is nothing to choose between them. They are all pre- 
ferable to ‘Victory’ for dehydration purposes.’’ 

Smni Hemp {Grotalaria juncea). This crop is highly valued 
for, use ^as ..green manure, .and, although other crops can be. used, 
there are few, if any, which possess all the favourable character- 
'istics of sunn hemp. O'ver wide areas of the Colony its cultivation 
Il'US be,en rendered almost impossible by the depredatiQ,M.s of small 
b.eetlea: which attack the plants in their seedling stages, though 
they are ..seldom , found on plants more than one foot, high.' At the 
request of farmers, who found they were no longer able to rely on 
sunn hemp, a search has been made for' a suitable substitute. In 
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addition ‘to the beetles mentioned above, other insects attack the 
seed pods and various diseases join these to reduce the yield of 
seed. Hence, during recent years, the seed has become scarce and 
expensive. 

The merits of a large number of legumes have been considered, 
including several species of Sesbanias, Crotalarias and Tepbrosias, 
but none hag been found to be nearly as suitable for use as green 
maiuire as sunn hemp. The Crotalarias are attacked by the same 
kinds of beetles and other insects and diseases as sunn hemp. The 
Sesbanias were fairly promising for a few years, but they also were 
eventually attacked by beetles, which destroyed the whole crop, 
and by persisting with their chewing and breeding throughout the 
season, seemed to be of a more formidable type than those which 
attack sunn hemp. In addition, it was found that the seed of many 
species of Sesbania did not germinate freely until it was more than 
a year old. Although the Tephrosias were free from insect attack, 
their growth was too slow to permit them to be used as an annual 
crop for green manure, though they might be found useful when it 
was intended to allow the land to remain fallow for two or more 
seasons; in such cases, however, farmers might prefer to grow Dhal, 
which is edible, or to put down a grass ley. 

It appears, therefore, that although we have several fairly good 
substitutes, we have not yet discovered another crop which is quite 
as suitable as the sunn hemp and convenient for use for green 
manure. For this reason attention has been turned to the selec- 
tion of sunn hemp plants which seem to be disease-resistant and 
able to yield a large crop of seed with a view to the establishment 
of strains which have hereditable ability to transmit these desirable 
qualities to their progeny. Some 400 selections were sown in dupli- 
cate plots during the season under review. Several of these produced 
very satisfactory crops of seed, on stalks over six feet high. They 
will be grown for a further period to determine whether they are 
really superior to the common stock. 

Maize Breeding. This branch of our work has given most pro- 
mising results, and during the past few years it has received more 
attention than any other line of investigation. Trials during the 
season under review have clarified the position in regard to the 
hereditable qualities of our older inbred strains and have definitely 
proved that we have enough inbred lines carrying desirable char- 
acteristics to enable us to make hybrid maize which will yield' 
considerably heavier crops than any of the ordinary*varieties grown 
in this part of the Colony. ’ Further work is necessary to obtain 
inbred strains which themselves give heavier yields, and others 
which are better adapted for other parts of the Colony than those 
we have at present. For this reason the inbreeding work has been 
extended, and during the season under review we had over 400 
strains , in our trials. Many of these exhibited weaknesses at the 
end of the season which indicate that they may be excluded from 
future trials, but a large number still remain, and, these will be 
subjected to purification' by inbreeding during future generations.;. 

Some few years back the group of inbred , strains exhibited 
desirable characteristics more definitely than any of the other 
groups, and numerous strains within this group ’were segregated. 
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Forty-tW'O of these were cross-bred with other inbred strains during 
the season 1944/45, with the object of determining the merits of the 
various strains within the group. By this means some 215 

single hybrid combinations were obtained for trial during the season 
under review, j^oiie of these hybrids yielded significantly lower 
than the Control. Over 90 per cent, yielded more than 25 per cent, 
above the eoiBiiioii variety and nearly 50 per cent, of the hybrids 
gave yields ranging between 50 per cent, and 100 per cent, more 
than ordinary farm maize. 

The double h 3 i"brid trials contained 114 combinations, and of 
these 60 per cent, yielded from 25 per cent, to 65 per cent, more 
than the Control variety. 

In addition to these single and double hybrids, our trials in- 
ciiided 52 top-crosses, which were obtained using seed from 20 
members of the Seed Maize Association for the ^Temale parents’^ 
for crossing wdth various strains belonging to our group of 

iiibreds. Every one of the top-crosses produced in this way yielded 
more sound grain than the open-pollinated variety used as Control. 
The lowest increase was a useful 12 per cent, more than the Control, 
but as' many as 15 per cent, of these top-crosses gave yields ranging 
between 25 per cent, and 54 per cent, above that of the Control. 
These results indicate that the grain yield of all the varieties of 
maize commonly grown in the maize belt could be very considerably 
increased if first generation top-crossed seed was used for tlie main 
crop, 

, These trials have proved without the least doubt that we have 
now segregated pure strains of maize which have heredi table 
fecundity and other desirable characteristics. Of these, the 
group in particular possess great prepotency for heavy yields of 
grain. The other groups, though perhaps less potent for grain 
yield, are suitable for combining with inbreds of the group 
for the production of double-hybrid seed to use for the commercial 
crop. 

Several farmers responded to this Station’s offer made at the 
beginning of the season of free issues of small amounts of seed of 
the maize, inbred 81^4, to cross with their ov;n variety of maize 
to produce top-crossed seed. Owing to the inclemency of the 
weather, a number of these farmers were not able to produce much 
seed, but others produced over 10 bags of top-crossed seed, i.e., 

■ sufficient to sow over 100 acres, from the four pounds of inbred seed 
supplied from this Station. Although this method of producing seed 
,m.aiz,e' will give good results, it has been recommended as a tem- 
/porary expedient only. It is considered that the production of 
" double-hybrid seed will be more economical than that of top-crossed 

seed', because both parents will yield more heavily than the open- 
pollinated varieties available for making top-crossed seed. 

Arrangements are being made to , increase ' our supply of seed 

■ ol some. half a dozen ' inbred ' strains with a view to' making double- 
■■ hybridseed on a fairly large scale for issue to farmers , at th.e earliest 

possible date.' Unless' unforeseen ■circumstances' impede progress, 
farmers will be able to commence sowing their,, commercial crops 
with hybrid seed within' the. next. two or .'three ' years. ' 
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Annual Report of the Irrigation 
Department, Southern Rhodesia 


FOR THE YEAR ENDED Slst DECEMBER, 1946. 


INTRODUCTION. 

It had been hoped with the cessation of hostilities that during 
1946 the Department would have taken a very marked, stride for- 
ward in its general activities, but unfortunately this has not 
occurred, although in many respects the results of the year’s opera- 
tions can be considered as very satisfactory. 

Staff shortages have retarded work to a great extent, and the 
position has not been improved either, by the many staff changes 
which have occuiTed by the employment in permanent posts of 
temporary staff of unsuitable calibre. 

It was anticipated that mechanical equipment would have been 
available during the year to permit a large amount of construction 
by these means. New equipment from overseas has been almost 
unobtainable, and that purchased ex War Disposals has had certaiii 
limitations, mentioned later in this report. 

The use of native labour on construction must be reduced' to 
the greatest extent, as the total number of natives able to be re- 
cruited daily is very small, and this position will never improve.' 
The results of the non-availability of native labour is dealt with in 
greater detail elsewhere in this report. 

During the year there has been a most marked increase in re- 
quests for the engineering services of the Department, and' in 
particular' those in connection with water conservation and irriga- 
tion, while the Conservation Branch has been overloaded with 
applications also. 

.The interest' taken in conservation in its widest aspects by 'the 
whole of the' Colony is exemplified .by the fact that there are now 
no' less than 20 de'clared Intensive Conservation, Areas and 34 In- 
vestigating' Co'iiinhttees dealing with prospective Intensive Con,- 
servation .Areas. The obvious development next to take place must 
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be the re-demarcation of road council areas, farmers’ association 
districts, etc., in conformation with the declared Intensive Con- 
servatioii Areas in order that grouping of conservation areas into 
regional districts may be achieved. The formation of such regional 
districts will thus enable long-term planning to be put into effect 
to determine the most beneficial ways of utilising the natural re- 
sources of the Colony. 

In the meantime it is essential that this Department should 
collect, as rapidly as possible, full data on the water resources. 
Some information has been obtained during the year, but further 
reconnaissance survey parties are essential for 1947. 

Great difficulties have been experienced due to shortages of 
plant and materials for water supplies, and it is hoped that in 1947 
steps will be taken to endeavour to increase exports to the Colony 
from other countries. 

Lack of transport has also resulted in difficulties, and it is con- 
sidered that until sufficient vehicles are available for all Govejm- 
ment Departments, departmental transport pools should be estab- 
lished in all other major departments as is done in this one. 

Attention is drawn to the remarks, under General Administra- 
tion, on the necessity for the institution of a Government school for 
mechanical plant operators. 

Details relating to the activities of the Department during 1946 
are set out below under the main headings General, Civil Engineer- 
ing, Mechanical Engineering, and Soil Conservation. 

The writer wishes to pay more than ordinary tribute to the loyal 
assistance given by all members of the Departmental Staff. Cir- 
cmnstanees have been exceptionally difficult, and it is desired to 
record special appreciation of the long hours worked and loya! 
services rendered in the face of these difficulties. 

PART l.—GENERAL ADMINISTRATION. 

1. General, Expenditure controlled or supervised by the Be- 
.partment, excluding supervision of expenditure by private 
individuals on works constructed by themselves, has resulted in a 
marked increase over previous years, due principally to the increase 
"in capital of the Irrigation Department Working Account, from 
£46,677 in 4945, to £380,000 in 1946. 

, A considerable quantity of heavy construction equipment and 
"allied plant, and stores have been been purchased or are on order. 
Unfortunately, certain of the .mechanical plant purchased and de- 
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iivered ex War Disposal Stocks, Great Britain, iias proved very 
unsatisfactory, and until spares and fitments become available only 
four tractor units out of a total of 24 received are now usable. 

Expenditure on other items shows a general increase, but 
serious shortage of labour and transport during the year lias pre- 
vented the full voted expenditure being spent. Conservation works 
carried out in the native reserves and native areas have been 
controlled by the availability of labour, stores and transport, and 
works in the native purchase areas particularly have suffered due 
to the impossibility of obtaining labour outside of the reserves. 

New installations required for water supplies for Government 
institutions and townships have received a very serious setback, 
only about 10 per cent, of the necessary work having been com- 
pleted. This was solely due to no supplies of piping, pumps and 
engines being available, and unless strong representations can be 
made to the controlling authorities for further assistance in the 
allocation of steel to Southern Rhodesia, the position will be even 
more serious next year. 

The responsibility for the maintenance of Government water 
supplies was taken over by this Department from the Public Works 
Department on 1st May, 1946. The changeover caused no serious 
dislocations, and in general plant has been maintained satisfactorily 
despite the shortage of equipment. This, however, will not be the 
case next year unless further supplies of engines, pumps, etc., are 
forthcoming, as, with the exception of recently installed schemes, 
the majority require replacements of one sort or another. 

Four reconnaissance survey parties have been operating 
throughout the year, but as a result of resignations, only two parties 
are likely to be available at the start of the coming dry season. 
The lack of available information may result in a serious setback 
to the development of the Colony, but every effort is being made 
to ensure that up to 12 complete parties are put in the field during 
IMI. 

Expenditure on travelling and transport has shown a 30" per 
cent, increase over last year, and is the result of the very large 
increase in the number of visits that have been paid by officers' 
of the Department.' 

The development of the Matopos National Park was taken over 
during the year and a five-year policy of construction and develop- 
ment has been planned,, but unfortunately insufficient labour and" 
lack of mechanical equipment has seriously held up the develop- 
ment work and only essential .maintenance has been able to be 
carried out. 
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Expe,iiditiire controlled by the Department in 
parative figures for 1945, is as follows ; — 

1946, with 

COllil- 

1946 

1945 


M ^ 

j 

o 

d 


+3 rc5 .B 

43 xS 

4^ 

O 

< ^ < 

< .S 

< 


Irrigation Dept, Working Account 

Irrigation Schemes, Native Re- 
serves 

Water Conservation, Native Re- 
serves 

Water Conservation, Native Areas 

Maintenance Work, Native Re- 
serves and Areas 

Water Conservation, European 
Areas ..... 

Soil Conservation, European Areas 

Water Supplies, Government In- 
stitutes and Townships 

Boreholes and Darns on Crown 

Lands 

Reconnaissance Surveys 

Geophysical Surveys 

Hydrography 

Maintenance, Government Water 
Supplies 

Maintenance, C /Works ■■ 

Matopos National Park 

Loans and Subsidies 

Travelling and Transport 

Other Administrative Items 

' ' ' Total Expenditures 


£380,000 

£313,611 

£71,677. 

£54,683 

7.200 

4,720 

2,750 

3.5?1 

59,700 

29,770 

29,265 

25,493 

41,777 

15,241 

12,225 

13,406 

6,200 

4,092 

3,800 

1,941 

33,427 

30,326 

88,932 

45,599 

7,600 

3,828 

7,375 

2,140 

72.60S 

13,380 

29,668 

19,884 

14,561 

3,080 

13,250 

2,424 

4,250 

805 

2,000 

637 

560 

297 

800 

294 

4.562 

1,026 

1,000 

145 

11,625 

9,537 

— 

. — 

3,600 

2,300 

1,400 

1,443 

3,490 

1,563 

— 

— 

5,250 

3,808 

5,000 

2,293 

21,268 

13,362 

12,050 

9,703 

60,600 

51,692 

31,545 

25,156 

£738,276 

£592., 438 

£312,737 

£208,812 


2. Water Court., The writer or Assistant Director have served 
'as assessors on th.ree ordinary and one special Water Court, which 
have investigated 188 cases and occupied a total of 75 .days. 

This number is a record and reflects a considerable increase in 
the work of the engineers of the Department on the necessary 
investigations. The following figures are of interest : — 

' "No. ol. applications'' received- by the Water Registrar , 297, 

No.. O'f cases dealt with 'by the W-ater Court, 188' 

of engineer investigations for 'Court carried out 
by the Department- ■ .188 
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3. Haturai Resources Board, The writer, or, in his absences, the 
Assistant Director, attended the majority of the meetings of the 
Natural Resources Board. Requests for engineer investigations 
subiiiitted by the Board have in the majority of cases been com- 
pleted, but owing to shortages of staff, a number of eases still await 
investigation. 

4. Stafi, The staff position shows an increase of 50 witliiii the 
Depart tiieot last year, but is still some 60 per cent, of the necessary 
strength. These shortages have been particularly felt in the circles 
where the lack of engineers has seriously restricted advisory work 
for f aimers, and in the Accounting and Clerical branches which 
have suffered both from shortages of staff and also from fi-equent 
changes in temporary relief staff. 


Summary ol Stafi as at End of 1946. 



Adminis- 

tration 

OH 

Mech. 

Eng. 

Conserva- 

tion 

Totals j 

(3n Strength 

40"^ 

28 

6 

34 

105' 

On Establishment 

46 

59 ‘ 

8 

42 

165 

Percentage on Strength .... 

87 % 

48% 

75 % 

81% 

69%. 


‘*Of this figure, 33 per cent, are temporary employees with 
comparatively short service filling fixed establishment posts. 


Mew Appointments and Resignations. 


Tech. Soil 

Engineers Assistants Conservation General 


New Appointments 11 13 16 46 

Resignations . 7-3 3 '23 

Nett Increase 4 10 13 23 


The Department, in addition, has on strength 103 skilled and 
semi-skilled workmen who are employed on daily or monthly rates of 
pay and include drill foremen, mechanics, plant operators, water 
bailiffs, pumpmen and dam supervisors. 
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All analysis of the high rate of resignations received from 
engineers indicate that the probable causes are threefold i—' 

(a) The lateness of the decisions to increase Civil Service piiy 

and the unfavourable comparisons of salaries with coin 

mercial stan dards. 

(b) Shortages of housing aeeoinmodation, particiiiarly aliectiiig 
married staff. 

(c) A general, desire for 'Towid' erapioyinerit. 

The Soil Conservation Branch has increased in strength by 50 
per cent., and,,,. the resultant increase in the number of visits paid 
has proved most satisfactory. This increase in staff can be con- 
sidered as fortunate, in view of the rather serious dissatisfaction 
that was caused as a result of the re-assessment of salaries follow- 
ing the cancellation of contracts before expiration and the inability 
of the Public Services Board to agree to our recornmendafciou that 
soil conservation officers be graded as technical officers. 

The purchase of mechanical plant on the scale contemplated 
raises the question of the supply of qualified operators. The policy 
of utilising Coloured personnel has proved most unsatisfactory, and 
it has been agreed that only qualified European operators should 
be used in future. It is essential, therefore, that suitable European 
personnel is obtained and trained, and it is suggested that a Gov- 
ernment training school should be developed as soon as possible to 
meet requirements of all Departments. 

5, Native Labour, I wish to record my appreciation of the 
co-operation received from all members of the Native Affairs De- 
partment whose assistance has been called for in their efforts to 
meet our labour requirements under the most adverse conditions, 
and would point out that without this co-operation the quantity of 
work recorded this year would have been even less than it is. 


PAKT 2.-CIVIL ENGINEERING. 

1. CIRCLE BRANCHES. 

(a) CeneraL It has not been possible to open the third circle 
required at Fort Victoria owing to the lack of offices and residential 
accommodation, and the functions of this circle have been super- 
vised and operated chiefly from the Bulawayo Office. The provision 
of offices, etc., at Fort Victoria would result in a saving of expendi- 
ture against travelling and subsistence, but, in particular, the lack 
of this station is resulting in a considerable time being wasted in 
travelling. 

As stated previously, the circles have suffered badly from short- 
t-S® engineer staff, but in spite of this and as a result of heavy 
overtime have carried out visits which total over 70 per cent, in 
excess of those performed in 1945 with a much lower corresponding 

percentage increase in staff. 
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The following gives a summary of visits paid by engineers of all 
circles, and from these figures can be judged the extent to which 
work and demand for advice have increased : — 


Allocation of Visits. 

1946 

1945 

Private Applicants 

777 

559 

Government Irrigation and Water Con- 
servation Works 

213 

107 

Water Conservation and Irrigation : Native 
Reserves and Areas 

827 

364 

Water Supplies: Government Institutions 
and Townships 

233 

136 

Water Supplies: Military, Air Force and 
Internment Camps 



8 • 

Hydrography : xidministration of the 

Water Act 

_ 

8 

Miscellaneous ...... 

126 

79 

Total Visits Paid 

•2,170 

1,261 


Of the 777 visits carried out for private applicants, some 180 of 
these required detailed reports for the Water Court. This necessi- 
tated considerable extra work, and though a number of these visits 
were carried out in the course of normal advisory work, the majority 
were paid at the request of the Water Court. This, together with 
the advice to ex-Service men, has been given priority over other 
private applicants and has resulted in a partial failure to meet the 
normal requirements of the established farmer and rancher, which, 
incidentally, have never been able to be fully met over the last 20 
years. 

The summary of water conservation and irrigation works 
vestigated for private applicants is given belo^v : — 


1946 1945 


Earthen Dams or Weirs 

329 

197 

Large Conservation Works 

9 

— 

Irrigation Schemes 

182 

98' ' 

New Irrigable Areas 

7,273 acres 

2,945 acres 


(b) Government Water Conservation and Irrigation Schemes: 
European Areas. No new major scheme for the development of 
irrigation arid water conservation in European areas was projected 
this year, but a considerable amount of development work was 
carried out on existing schemes wherever labour was available. 
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Works wore carried out ou:-- 
Cactus Poort Dam, 

Ngesi Dani. 

Triangle Sugar Estate. 

BLodes Matopos Estate, 

Matopos National Park. 

Lower Mazoe Irrigation Scheme. 

Uinshandige Irrigation Scheme. 

LTiigusa Irrigation Scheme. 

Satisfactory numbers of applications have been received for 
taking up of land under the ITmshandige and Umgiisa Irrigation 
ScliemeSj but the Lower Mazoe Scheme, remains completely unde- 
veloped. It is suggested that the present sub-division of holdings 
u.nder the Mazoe Scheme should be re-investigated very carefully 
and the allocation of arable grazing and irrigatio.n areas amended, 
if possible, to make the holdings more attractive than at present. 

(c) Water Conservation and Irrigation: Native Eeserves and 
Areas, There has been no marked increase in construction work 
this yearj the limitation having been set up by the availability of 
labour. The number of engineers’ visits paid has, however, reached 
the record figure of 827, w^hich is no less than 463 more than in 
1945. This high figure is the direct result of the adoption of the 
policy to allocate 50 per cent, of available engineers’ time to native 
affairs. Works have been carried out in those areas in which labour 
has been available, though in some cases labour wnis forthcoming 
but no transport w^as available. This shortage of transport has 
hindered progress considerably, with a resultant increase , in costs. 

In the past years before sufficient data was available as to 
probable evaporation lo.sses, particularly in Matabeleland, storage 
works with comparatively shallow depths were constructed. It has, 
however, been realised in more recent years that greater depths 
of storages are essential, and this has led to an increasing number 
'■'of larger structures being built. In certain areas considerable 
success , has been achieved from the construction of a number of 
■„' small ‘^vlei dams” and general conservation measures in support of 
the, main storage works. A further development that has proved 
'most successful is the construction of numerous ”boulcler weirs,” 
'.consisting, of loosely packed rock grouted over with cement, con- 
■structed ■ across sand rivers.” These weirs are not necessarily 
''water-tight, but they have the effect of impeding the storm flow 
■ ..".sufficiently ' to cause an increase in the water content of the, sand 
..held up behind these weirs. They are of simple construction and 
"require no s.killed supervision. 

Only one new major' irrigation scheme has been started, this 
' scheme being the diversion of the Mwarari River in , the Sabi Re- 
serve, and when completed will command from 800 to 1,000 acres. 
Combine.d with this scheme it isffioped that a road cau.s,eway , .will 
be constructed that wdll open up the facilities for' the transport of 
crops throughout the north-eastern pox'tion ' of ' the' reserve.,' ' 
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111 addition to this scheme, extensive work has been carried 
out throughout the year on the Devuli Irrigation Scheme, which 
is now nearing completion, and will permit of the irrigation of 
about 3,000 acres. 

The following statistics give an analysis of the work carried 
out in the native reserves and areas during the past eight years - 


Summary of Total Expenditiire. 


Year 

Native Reserves 

Native Areas 

Total 

1939 

£19,240 

£3,895 

£23,135 

1940 

11,008 

2,486 

13,493 

1941 

14,305 

2,955 

17,260 

1942 

18,575 

4,042 

22,617 

1943 

10,554 

8,289 

18,843 

1944 

17,353 

9,399 

26,752 , 

1945 

30,358 

14,053 

44,411 

1946 

34,490 

15,241 

49,731 


(d) Water Supplies: Government Institutes and Townships. On 
water supplies to Government institutes and townships a total of 
233 visits were paid by engineers on investigations and supervision 
of works, the majority being carried out on investigations and 
advisory work owing to shortage of plant, piping, etc. A total of 
57 schemes were investigated and reported on and 38 were installed 
or partially installed, but the total expenditure represents only 
about 18 per cent, of the work required. 

(e) Maintenance of Government Water Supplies. The iiiain- 
tenance of Government water supplies shall normally be the 
responsibility of the Mechanical Branch, but owing to limitation of 
staff the work has been dealt with by the circles. Mechanics are 
now stationed at Salisbury (2), Bulawayo (2), Gweio, ITintali and 
Fort Victoria. 

(f) Water Conservation: Crown Lands. 'Work has been con- 
fined to the Karoi Land Settlement Area, and all available labour 
operating outside of native reserves in the Northern Circle has 
been concentrated there, but at any one time this has not exceeded 
120 natives, and the, resultant volume of work has thus been dis- 
appointing. One dam and one set of small weirs have been 
completed, three sites have been prepared ready for construction 
by a mechanical unit and preparatory work is in progress on two 
other sites. 


,, 2. HYDROGRAPHIC BRAMOH. 

(a) General. It has at last been possible to open a separate 
branch to deal principally with the collection and circulation of 
hydrographic data, and though still handicapped through shortage 
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of staff, both professional and technical, considerable headway has 
been achieved, and the, branch is well on the way to full operation. 
Mr. A. C. Selby, Hydrographic Engineer, retired at the end of 
July and liis place has been taken by Mr. H. W. Wallis. I would 
like to record my appreciation of the valuable w’-ork carried out by 
Mr. Selbj", wdth special reference to his hydrographic report cover- 
ing a period from 1936 to 1946 which he submitted on his retireiiie,nt. 
This report, unsolicited, is extremely valuable and indicates t,lie 
amount of work which was carried out by him with little or no 
assistance. 

The collection of hydrographic data from both first and second 
order stations has proved satisfactory on the whole, but great 
neglect has been displayed by the major City Councils of Salisbury 
and Bulawayo. The former has supplied satisfactory returns- in, 
respect of Cleveland Dam, but the recording of information on 
Prince Edward Dam has been completely unsatisfactory and un- 
reliable, and is in disregard of the Parliamentary authority uiuler 
which the clam was built. No records have been received ,from the 
Bulawayo City Council, which has, however, now agreed to correlate 
past records and maintain regular returns. 

Station recording information are as follows:— 

First Order Stations. — Cleveland Dam, IJiiisliandige Dam, 
Ngesi Dam, Ngamo Dam, Cactus Poort Dam, Prince Edward Dam, 
Ncema Dam, Khanii Dam and Mtoko Dam. 

Second Order Stations. — Dassura and Mazoe Bivers, IJmwdndsi 
Biver, Umshagashi Eiver, Umtali River, Umgusa River, Miiukwe 
River, Odzaiii Paver and Popotekwe River. 

Third Order Stations. — Umgusa Dam, Zambesi River and 
• Kaliie River. 

It is recorded that all data has now been brought up to date on 
the . following rivers : — 

IJmsliagashi, Umwindsi, Makahusi, Uinshandige and Umtali. 

Gaugings of river Rows have shown a large increase over pre- 
vious , years, a total of 85 river gaugings being recorded, together 
with ,114 'estimates of river flows submitted by engineers of the 
Departmental circles taken during the course of their tours. 

Ill addition to these, gauging of river flows of the Zambesi 
and Iva,fue Rivers have been regularly measured. These are dis- 
cussed in further detail. 

■ (b)' , Zambesi River, A total of eight gaugings were made, five 
at LivingMone above the Yictoria Falls, and three at Chirundu. In 
.addition to these, special gaugings of daily water levels have been 
recorded at Livingstone, and these have been regularly taken since 
,' T924, with the exception of the years 1937 to 1941, hut this lapse' in 
records has fortunately been rectified by information kindly sup^ 
plied by the Rhodesia Raiiways"of the river levels at a- 'gauge ^ site 
some^d'istance .downstream. 'These levels have, been ' correllated, 
enabling' the .flows to he fairly accurately recorded over' this m.issing 
wp'eriod. ■’ ^ ’ /-.l' , : 
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It is of extreme interest to note that gaiigings at Livingstone 
show conclusively that the river is silting up , above the Falls, A 
gauging taken on 6th. December, 19,46, at the period of estimated 
mmimiim flow, gives a low flow of 9,888 cusecs as compared with 
the' previous accepted low flow of 20,000 cusecs for the same gauge 
level. 

These gaugings have an importance when consideration is being 
given to the possibility of the development of power on the Zambesi, 

Records of evaporation on the Zambesi have not been obtained 
to date, but gauges recently received are being erected and regular 
records will be kept. These -records will in time be of great value 
in considering evaporation losses on any projected scheme at 
Kariba Gorge, 

(c) Kaflie River. G^augings of this river were taken in Sep- 
tember, November and December, readings recorded being 1,353, 
918 and 860 cusecs respectively. 

In view of the possible development of x^ower on Kafue River, 
these records w^ill prove valuable and regular gaugings will continue 
to be taken. 

(d) Special Surveys. In addition to the above, * the Zambesi 
River has been surveyed with the object of . ascertaining its suit- 
ability for use as a base or port for flying boats. An area of the 
river two miles long and an average of 550 yards broad was, 
investigated in December at a time when the river was at its lowest 
level for some years. This survey shows that there is. every possi- 
bility of this area being suitable for the purpose .required as far 
as depth of water is concerned. 

(e) Water Court Matters, A^ record number of applications 
for Water Rights were received by the Water Registrar, and a total 
of 139 hydrographic reports on these applications was submitted for 
guidance of the Water Court. These do not include mining cases. 

(f) Staff. The staff of the Hydrographic Branch has increased 

in number during the year but has suffered from personnel resigna- , 
tioiis and from the fact that the majority of the staff has been, 
newly appointed and has required training. . . 

3. RECOMNAISSAMOE SURYEY. . 

(a) Ca-eneral. Four reconnaissance survey parties' were ' in 
operation during the year, though only two were complete. The 
personnel of these parties' was built up of three engineers and' 
two technical assistants, and at the completion of the year resigna- 
tions had been received from two engineers and one assistant,' ' 

The following six surveys were undertaken - 

(b) West Micliolson Ex-Service Men^s, Settlement Area. Re- 
sults of this investigation showed that the district was unsuitable 
for construction of minor works suitable for individual farms and 
only relatively large dam sites 'were available. Investigations were 
abandoned temporarily after about 50 pev cent, of the area had 
been covered. 
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(e) Umsliandige-Sliashi Elver Canal. Invesfcigatioiis started 
the previous year into the possible augmentation of flood discharged 
of the Umshandige Catchment were completed. The location of 
this route would have involved a canal of some 60 miles in length, 
which was considered uneconomical, and so abandoned. Further 
investigations were then carried out into alternative routes, and 
the results indicated possibilities of being able to tap the parallel 
river, the Umshagaslii. 

(d) Umshandige-Umshagaslii Elver Canal. ' This survey as a 
result of (b) was commenced late in the year and completed mid- 
December. A practical solution has been obtained involving a 
length of canal of only 45 miles. This survey has disclosed a further 
possibility of utilising the Shashi River, but at a higher level, and 
this further investigation will be continued. 

(e) Popotehwe Irrigation Scheme. In view of the likely de- 
velopment of this scheme, the irrigable and conservation basin 
areas were demarcated for the purpose of reservation. This in- 
volved a complete re-survey of work done prior to 1939. To date 
the canals have been relocated and the areas commanded under 
the scheme are nearly completed. Work continues throughout the 
rains. 

(!) Hunyani Poort Dam, In view of the possible construction 
of this dam it was decided to obtain information regarding the 
possibilities of irrigable areas that might be commanded. High 
and low level canals were surveyed and confirmation obtained to 
the effect that some 3,000 to 4,000 acres could be commanded by a 
high level canal on both banks within a reasonable distance of the 
Poort. Insufficient area is commanded by the low level canal. 

Investigations are being continued on the proposed dam site 
lor preliminary investigations and preparatory to carrying out 
exploratory boring and cementation work. 

(g) Mtoko Crown Land (Proposed Land Settlement Areas). In- 
vestigations were completed early in the year, results of which 
showed the area totally unsuitable for minor conservation works 
for individual farms and the possibility of underground water sup- 
plies proved nil. A number of relatively large and expensive sites 
were, however, located, but their locations proved unsuitable for 
the immediate development of this area for settlement. 

(h) Pulure Works. With shortage of staff, resignations and 
the' lack of response to recruitment, information required for the 
development of major conservation schemes is still not available, 
and the necessity for this investigatory work is again stressed. 

■; Every efort should be made to ensure that the required staff is 
made available to obtain this very necessary information. Schemes 
requiring immediate investigations are 

(a) Sabi River Catchment, including the Odzi and other rivers. 

4 b) Possible irrigation, schemes from the Odzi and, Sabi Rivers 
for the development of the lower Sabi area. 

;' ';'^c)',Rhodesdale '(Ngesi^ Irrigable possibilities for land settle- 
' ■ "ment. 
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(d) iSebakwe Dam: Irrigable possibilities for land settlement 
and tbe development of existing agricultural areas. 

(e) Umsliagashi-Sbasha River Canals: Catchment .aiigmenta*" 
tion Scheme for Umshandige Canal. 

(f) Matabeleland (West and South) : General Conservation. 

(g) Popotekwe Irrigation Scheme. 

(h) Inyagui River : Development of power possibilities. 

(i) Mazoe Catchment. 

(j) Tsungwesi LC.A. 

(k) Umwindsi River Catchment: Protection of head waters 
against urban development. 

(l) Native Reserves. 

A total of twelve survey parties are required to carry out the 
above essential investigations. 


PART 3.--MECHANICAL ENGINEERING. 

1. WATER BORING. 

(a) General. The Boring Branch has been successful in main- 
taining a high output of work, despite the difficulties of supplies 
and transport. The demand for boreholes far exceeds that which 
can be met by the present staff and machines, which total only 14. 

(b) Staff. There has been no shortage of drill foremen this 
year, and an average of 12 drills have been fully in operation 
throughout the year. Most satisfactory progress has been made 
in training of new drillers in order that there shall be no hold-up 
on the arrival of the new drills, which are expected shortly. This 
policy of training drillers departmentally, though increasing the 
running costs of existing drills, is considered justifiable and will 
show beneficial results in the future. 

Only one geophysical officer is employed, and consequently the 
two Boring Inspectors have had to act in dual capacity, and' this 
does not lead to efficiency in the Branch as a whole. It is essential 
that the services of at least one' further geophysical officer be 
obtained. 

(c) Operation of Drills. Costs have been high as a result of 
the increased cost of stores, and which, for most essential items, are 
about 80' per cent, higher than pre-war. The lack of departmental 
workshop facilities, necessitating the continued use of commercia! 
firms for minor repairs, is also partly responsible for the high, 
running costs, and the time for such repairs as were sent out to 
be completed have increased general operating expenses. 

It is hoped to complete the Departmental Servicing Workshops 
next year with sufficient plant to ensure that the majority of minor 
maintenance work can he carried out departmentally. 

The number of boreholes sunk this year has reached the record 
figure of 256, as compared with 158 in 1945, the corresponding in- 
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crease 'in footage being' S, 475 feet. The following table sets out 
the details and allocation of drills for this year:— 


Schedule of Drilling Results^ 


Detail 

Private 

Applicants 

Government 

Institutions 

Lands I 

Department 1 

Native 

Areas 

W 

4-> 

H 

Footage 

17,167 

1,274 

5,139 

8,097 

31,667 

No. of Drill Months 

74| 

12i 

25-i 

30| 

142J 

No. of Boreholes 

148 

15 

32 

. 61 

256 

Average Cost/ft. in- 
cluding 'Casing 

15/9 

16/6 

17/- 

13/8 

15/9 

Per Gent. Successes 

00 

75% 

63% 

74% 

79% 


The average cost per foot for all applicants shows an increase 
of 2d. over the figure of 15s. 7d. in 1945, and is due to substantial 
increase previously mentioned and also to increased transport 
charges and cost of trainees. 

The gross earnings of all drills is £30,484 18s. 3d,, giving nett 
earnings of £28,569 19s. 5d., after deduction of £1,914 ISs. lOd. for 
rebates on approved unsuccessful boreholes has been made. 

The total expenditure, with allowance for depreciation of plant, 


is £29,285 Is. 2d., which gives a deficit of £715 Is. 9d., an average 
of only £51 Is. 6d. per drill and represents a- deficit of just under 
2.4 .per cent, of the gross earnings. 

The comparison of the number of boreholes sunk over the last 
six years is of interest, and the following table gives details since 
1941 

Year 

Total No. of 
Boreholes 

Total 

Footage 

Average Cost 
per Foot 

Total No. of 
Failures 

Percentage 

Successes 

1941...... 

168 

22,368 

16/11 

34 

79.8 

"■ '."1942 

195 

25,862 

14/10 

31 

84.0 

,.1943 

169 

23,217 

14/7 

27 

84.0, 

1944 ..... 

182 

27,782 

14/7 

43 

78.4 

L ■ .'.1945 

...... 158 

23,192 

15/7 

26 

83.6 

1946 ...... 

256 

31,867 

16/9 

54 

79.0 
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(d) Geopliysicai Surveys. A total of 450 sites were investigated 
during tlie year, of which 386 were approved for boring. Drilling 
was carried out on 238 of these approved sites, of which 29 proved 
imsiiccessfiil or with capacities under 200 gallons per hour. 

The result of these surveys is well up to standard and repre- 
sents an average of successes on all approved sites of 8S per cent. 
Very little survey work was carried out this year for plot holders 
and private drillers, and the comparative few that were done all 
proved successful. 

It is of interest to note that of eight sites selected by appli-, 
cants against the advice of the Department, all proved unsiiccessfuL 

A summary of previous years’ work since 1941 is given below 
and is proof that the present geophysical survey methods are most 
satisfactory : — 


1941 

82.0% 

successes 

on 

total of 

150 boreholes 

1942 

86.0% 

,, 

5 5 

,, 

' 179 

5 ’ 

1943 

83.4% 

j? 

5 5 

55 

163 

5 5 

1944 

78.5% 

,, 

5 5 

55 

145 

55 

1945 

92.6% 


5 5 

.*'5 

119 

" 5 5 

1946 

88.0% 

55 

5 5 

55 

256 

55 

6 Years 

85.0% 

55 

.1 5 

55 

1,012 

55 


2. MECHANICAL EQUIPMENT. 

(a) Cenerai Plant Situation. During the year the tractor unit 
strength was increased from 5 to 41 units, of which 12 were new 
tractors of 65 h.p. ex local agents. The remaining 24 machines 
were purchase ex War Disposals Stocks, Great Britain ; 7 are 65 
h.p. and 17 are heavier machines required mainly for heavy earth 
moving work such as for dam construction. 

In addition to the increased number of tractors, the pull-grader 
strength has been altered from 3 terracers to 10 heavy pull-graders, 
also supplied by local agents. A total of 44 light Millars Burns 
graders was received from England, but these have unfortunately 
proved unsuitable to our requirements, and so some serviceable 
tractors have not been able to be put into the field. Twenty-six 
light ^‘Rippers” suitable for soil conservation work have been" 
received, but only three have been operated, due to the lack of 
tractors, fitted with power control units. 

• The following table gives a list of the major items of plant 
equipment held by the Department : — 

,, Plant held as on Slst Decembers, 1M6. 

65 h.p. Tractors ' 24 (HD7-1, TD14-4, D6-1'9) , 

85 h.p. Tractors ' 10 (HDlO-4, TD18-3, D7-3) 

113 h.p. Tractors ' 7 (HD14-3, D8-4) 

Graders, Heavy 10 

Rippers, Light 23 



-JLJLi x*.\Jtxi<XV^ Ui-iX uxiilix JUUliJNAL. 


Coiiipiete Dozers to fit 65 h.p. 
Tractors 

Complete Dozers to fit 85 h.p. 
Tractors 

Complete Dozers to fit 113 h.p. 
Tractors 

Complete P.C.U/s to fit 65 h.p. 
Tractors 

Complete P.C.U.’s to fit 85 h.p. 
Tractors 

Complete P.C.U.’s to fit 113 h.p. 
Tractors 


9 (5 unserviceable due lack 
spares) 

5 (all serviceable) 

nil 

7 (4 unserviceable due lack 
spares) 

2 (all serviceable) 
nil 


It will be noted that the tractors now on hand are of three 
different makes, but this is not at all desirable, and it is essential 
that standardisation be adopted in 'order to reduce to an absolute 
minimum the types of spare parts to be stocked and to render more 
simple the training of mechanics and operators and the work of the 
Stores organisation. The present non-stand ardised set-up is due to 
the purchase of plant ex War Stocks, necessitated by the non- 
availability of tractors ex factory. 

(b) Staff. A very large over-burden of work has been thrown 
on the small mechanical and administrative staff by the arrival of 
machines from Great Britain in a very poor state. The major over- 
hauls required by these machines has deprived operational machines 
of some of the routine and emergency services they should have 
received, and in consequence some machines which have gone un- 
serviceable have had to wait their turn for repair instead of 
receiving immediate attention. 


There are clear indications that even under more favourable 
working conditions the present administrative and mechanicai staff 
is inadequate, and it vrill be necessary to increase the staff and 
provide suitable stores accommodation and layout, A Central 
Stores organisation for the whole service is very desirable. 

(c) Specialist Tools. Machines purchased from War Disposals 
arrived without any tools essential to the maintenance of the 
machines, with the result that a considerable amount of mileage 
was wasted in the distribution of the limited tools available, with 
a consequent reduction in operating time and an increase in rurniing 
costs. 


(d) Transport. During this year there was a serious shortage 
of transport and even at the most favourable time there were only 
four three-ton lorries available for servicing eleven operating units 
all widely distributed. In addition to this, the heavy transport of 
this' Department has been insufficient and. to a degree unsuitable 
to meet the demands made upon it. 

' ■ The ' arrival of two 16-ton transporters ex War Disposal pur- 
chases is urgently awaited, and with the suitable replacement of 
the present transporters this problem will be considerably, eased. 
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(e) Disposition of Tractor Units. During the year in all cases 
but onej each operating unit was in a different intensive conserva- 
tion area, or widely separated in an area with distances between 
any two units varying from 20 to 150 miles. 

As previously stated, this is uneconomical but cannot be entirely 
avoided until more units become available and until regional com- 
mittees have been formed. 

(f) Types of Work Carried Out. The use of mechanical plant 
was restricted to land settlement areas, intensive conservation 
areas and native reserves. In the case of the land settlement areas, 
a large programme of wmrk was undertaken in order to enable ex- 
Service farmer settlers to get started this year, and consequently 
had to be done without the correct plant, with resultant damage 
to certain machines and increased operating costs. 

It would have been desirable to overhaul completely each trac- 
tor before putting it in the field, but this was not possible due to 
lack of spares. In consequence, therefore, capacity operation was 
practised whenever possible, but in spite of this, numerous break- 
downs occurred. 

(g) Makers *^Spare Parts’* Organisations. This year has been 
generally pool'- for commerce and industry, and overseas manufac- 
turers have had considerable difficulty in despatching full quotas 
of spares. Complete sets of spares have been requisitioned by the 
agents to cover our requirements, but unfortunately these requisi- 
tions were delayed considerably through our inability to supply 
the necessary information regarding the machines purchased ex 
War Stocks. 

(h) Training. During this year 29 Coloured operators were put 
under training, .of whom 21 were passed as operators and 8 were 
discharged as unsuitable. This training proved expensive, as no 
full-time instructor was available, resulting in a longer course than 
would otherwise have been necessary. 

These operators, with few exceptions, have proved unreliable 
in the field, and late in the year it became obvious that European 
operators should be employed. It will, however, take some time 
before it can be put fully into practice. 

All mechanics employed are w^ell trained, but some time has 
had to be allocated to further training on specialist work, the diffi- 
culties being increased by the varying makes of machines at present 
being handled. . 

(i) Operating Costs. A total of 21 tractor units operated 9,816 
chargeable hours. With the inclusion of chargeable mileage done 
during movement, this represents total earnings of £8,500 against' 
an expenditure of £13,000. 

The reasons for the loss on operation have already been set out, 
but may be summarised as follows 

(i) ETnserviceable plant received. 

(ii) Non-arrival of fitments such as dozers and power con- 
trol units. 
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(iii) Arrival of graders unsuitable to our requirements. 

(iv) N'on-availability of spare parts. 

(v) Mon-arrival of suitable heavy transporters. 

(vi) Training of operators and mechanics. 

PAET 4.— SOIL COMSEEVATION. 

L Ci-eaeraL The mileage of ridges, drains, furrows, etc., that 
has been set out this year is approximately the same as last year, 
but the number of visits paid on conservation matters lias increased 
above last year's figures by 1,300, the total number of visits this 
year being 3,353. 

The interest displayed in the formation of intensive conserva- 
tion areas is reflected by the number declared, despite the lack of 
iiiecliaiiical equipment, which the majority of committees were led 
to believe that they w-ould be supplied wfith. 

There is no doubt that the problem of soil conservation is now 
being effectively dealt with and strides have been made by effective 
propaganda towards the next stage — that is, the agricultural aspect, 
wliich is the obvious follow-on from the mechanical methods of 
the past. 

■ Aithougii limited by the plant available, the use of mechanical 
ear til-moving machinery has proved successful where it has been 
available, but considerable experience is still required to balance 
plant against the type of work called for. This is most forcibly 
shown -by the somewhat disappointing results experienced by the 
use of ^ Tight" plant for stumping wdiere the work had to be carried 
out to assist ex-Service settlers under the Government Land Settle- 
ment Scheme. It is appropriate to draw attention to the fact 
which ivoiild, generally, not appear to be appreciated, that heavy 
earth-moving equipment can not "finish off" a job, and that there 
always remains a considerable amount of work for which only hand 
labour is suitable. 

2. Staff, Twenty new conservation officers were appointed dur- 
ing the year, bringing the total employed to 33 out of the 1946 
■establishment of 36. These new appointments resulted in a con- 
siderable amount of time being spent on training, but the position 
can now be described as satisfactory and the Branch, with the 
further addition of some eight professionally qualified men whom 
it is hoped to obtain in 1947, will produce a well-balanced team. 

3. Training. It had been anticipated that a normal refresher 
course would have been held at the beginning of the year,' but it 
was finally decided to substitute for this an intensive course last- 
ing 14 days which, was attended by all new appointees. To avoid 
the reduction in the number of officers working in the field, the 
course was repeated five times, a limited number of new officers 
attending on each occasion. .The results' proved most satisfactory. 

Other conservation officers underwent a more extensive course, 
'.which consisted of periods of about two weeks being spent at 
Grasslands Experimental, Station, Matopos Experimental' Station, 
..l[Iin'Sha.ndige Irrigation Scheme, Mtao Forest Beserve 'and Gwebi 
...Government Farm. 
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4. University Students. The Soil Conservation Course at the 
University of Witwatersrand is proving very satisfactory, the total 
number of Rhodesian ex~Service students now attending having' 
reached the figure of 21. A further 6 students are expected to join 
the Agricultural Degree Course at the Natal University this coni" 
ing year. It is worth noting the Rhodesian students have a high 
reputation (at 'the Witwatersrand University) for capability and 
hard work. 

5. Analysis of Work Performed. The following tables give the 
details of the work carried out by the Branch. The apparent dis- 
crepaiicy between the increase in number of visits paid, compared 
with miles of ridges, etc., pegged, is due principally to the large 
amount of time spent '• on planning work, together with genera,! 


administration work, such as inspections for bonuses 
wheat and time spent on training. 

on maize or 


Works Set Out. 






1946 

miles 

1945 

miles 


Contour Ridges 


2,312 

2,339 


Storm Drains 



179 

163 


Contour Drains 


46 

25 


Bench Furrows 


21 

33 


Irrigation Furrows and Beds 

47 

27 


Total Mileage 


2,669 

2,679 

Progress of Work Since 1929. 

Year 

Mileage of Contour Ridges 
European Native 

Acreage Protectable 
European Native 

1929-1935 1,063 

— 

31,890 

- — 

1936-1938 2,470 

736 

61,800 

17,808 

1939 

1,140 

1,623 

28,550 

37,525 

1940 

1,060 

2,265 

26,500 

54,458 

1941 

656 

2,200 

16,400 

. 47,525 

1942 

831 

1,687 

21,300 

33,775 

1943 

1,220 

3,000 

30,500 

64,066 

1944 

2,662 

981 

(4 months) 

66,550' 

25,530 
(4 months)' 

1945 

2,339 

— 

58,500 

— ' 

1946 

2,312 

— 

67,800 

— 


15,753 miles 


Total of 


339,790 acres 
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6, G'liiley Controlj Surgeries, etc. It has not been found 
possible during the year to carry out anything more than a minor 
amount of guliey control work, due particularly to shortage of 
native labour and lack of nursery facilities. 

It is hoped, however, during 1947 that at least five nurseries 
will be established and that guliey control work will, in future, 
increase considerably. 

7. IntensiYe Conservation Areas. Of a total of 54 possible 
■areas, 18 have been actually declared and 2 have been gazetted 
for objections, whilst provisional committees have been framed in 
respect of the balance of 34 areas. These figures, if compared with 
those of the previous year, which are 2 areas declared with 20 
projected areas in the course of the preliminary stages of forma- 
tion, indicate clearly the vast strides that conservation has taken. 
In this connection it is of interest to note that of the 3,353 visits 
paid on soil conservation advice, 1,196 visits were made with respect 
to the formation of intensive conservation areas. 

Owing to lack of serviceable mechanical equipment and to the 
priority demands on such as was available by the Land Settlement 
Board and the Native Affairs Department, it has only been possible 
to operate units in 7 of the intensive conservation areas. How- 
ever, a large volume of planning and preparatory work has been 
carried out in preparation for the time when more mechanical 
units become available. 

With the limitation of mechanical plant, it is very essential 
that there should be grouping of areas in order that the optimum 
use of equipment may be obtained. Under the present system of 
self-contained areas an allocation of one unit per area is not 
possible, whereas if four or five intensive conservation areas plan 
together on a long-term policy, the number of units allocated to 
a group can be made to operate together, working progressively 
through each area. To effect such a plan it is essential for regional 
committees to be formed to direct the affairs of four or five inteu- 
sive conservation areas. 

A further matter to be considered very seriously is the read- 
justment of the boundaries of farmers’ associations, food production 
'committees, road councils, etc., in order to obtain conformation 
with the boundaries of intensive conservation areas or groups of 
'areas. 

This is necessitated by (a) the fact that the intensive conserva- 
tion area boundaries are controlled topographically and are 
therefore unalterable, and (b) the desirability of very close co- 
operation, over the same localities, of the several types of bodies 
just' mentioned. 

/ ,,'The further development of the regional conservation com- 
''mittees, described above, into bodies to control all local activities 
-should' be aimed at. 
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8. Use of Mechanical Equipment. The summary of the year's 
output of work by mechanical units is given belowy the rvork 
having been confined to four Land Settlement Board areaSj six 
intensive conservation areas in Mashonaland and one intensive 
conservation area in Matabeleland. 



Work Com- 
pleted 

Hours 

Worked 

Average 

Work per 

Hour 

Cost Per Mile 
to Parmer, 
without 

Subsidy 

Allowance 

New Ridges 

414 miles 

3,371 

261 yds. /hr. 

£6 /2/1 per mile 

Rebuilds 

217 miles 

1,141 

341 yds. /hr. 

£3/19/0 per mile 

Dozing 

— 

981 

— 

— 

Stumping 

907 acres 

825 

1 acre /hr. 

£0/13/7 per acre 


Satisfactory work has been achieved on all the above opera- 
tions, with the exception of stumping. Stumping was carried out 
by dozer only, with the result that a large proportion of stumps 
were left in situ, and, furthermore, an excessive amount of hand 
labour was required afterwards to clear the lands of both stumps 
and roots. It is considered essential that a ripper is operated 
with each dozer in order to cut lateral roots and reduce the neces- 
sary hand labour to a minimum. Rippers arrived very late in the 
year, but certain of the tractors had not been supplied with the 
necessary power control units to operate them, although those 
units had been ordered. 

9. Tfansport and Housing. The proper distribution of soil 
conservation officers over the Colony has not been possible owing 
to lack of transport and to the difficulty of obtaining accommoda- 
tion, and those problems remain almost insoluble at present, 
though the position as regards transport improved somewhat to- 
wards the end of the year, but is still unsatisfactory. 

P. H. HAYILAND, 
Director of Irrigation. 
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Annual Report of the Secretary, 
Department of Agriculture and 

Lands, 


FOE, THE YEAR EHDING 31st DECEMBER, 1946. 


(1) GENERAL. 

The year under review has not been an easy one for agriciil- 
ture. The season has not been favourable and record outputs 
which were contemplated in most agricultural products were not 
reached. 

In addition, farming has had to contend with the prevailing 
shortage of native labour, materials, implements, fertilisers and, 
in the case of new enterprises, with an excessive rise in the price 
of land. 

Over the whole field, despite these handicaps, agriculture con- 
tinues to develop and the standards of production to improve. 

The following table taken from the Statistical Bulletin Vol, 
XIY., No. 23, gives a fair overall picture of the general progress 
.which has been achieved in agriculture in this Colony in the last 
five years. More detailed statistics appear in the various sectional 
summaries in this report: — 


Date or 

Unit, Period. 1939. 1945. 1946. 1947. 


Production. 

Agriculture — 

Total (European) 


Value ■ 

.Butter- — 

.€1,000 

Jan. -Dec. 

5,651 

9,700 



Creame,rY 

1,000 lbs. 

Jan. 

136 

194 

155 

166 

Cheese 

1,000 lbs. 

Jan. 

62 

90 

110 

68 

Maize — 

Acreage 

1,000 acres 

30th June 

266 

224 

234 

' , — 

' Production 

1,000 bags 

>> 

1,210 

1,535 

1,454' 



Value 

iei,ooo 

.*? 

576 

1,232 



Tobacco — 

Acreage 

1,000 acres 


63 

82 

.86 


Production 

1,000 lbs. 

}> 

23,442 

52,014 

47 ,219 ' ' 


Value 

.. ......^1,000 ■ ■ 

>7 

951 

3,284. 


— 
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Date or 

Unit. Period. 1939. 1945. 1946 1947. 


Livestocks 


Cattle— 

Eu'ropeas'! 

i,oao’s 

31st Dec. 

756 

1,001 

— 

— 

Native 

1,000’S 


1,570 

1,912 


— 

Sheep — 

European 

1,000’s 

}> 

68 

85 

— 

— 

Native 

1,000’s 


255 

243 

— 

— 

Pigs- 

European 

IXOO’s 

J J 

23 

43 

— 

— 

.Native 

1,000’s 

?3 

109 

91 

— 


Poultry — 
Europea,!] 

1,000’s 


265 

383 


— 


At the moment, judging by . the interest in iimiiigration and 
the iiifiow of capital, agriculture in Southern Eliodesia appears to 
be one of the most attractive smaller fields of investment. . This 
developiiieiit is not without disadvantages as it has led to what 
may prove to be considerable inflation in the price of the ^anner^s. 
capital goods. ■ ' ■ 


(2) SHOBTAGE OF STAFF. 

This Department has had to contend with a serious shortage 
of staff which, up to the end of the year under review, could not 
keep pace with the continued ■ expansion of the industry.. The ■ 
existing staff, technical and clerical, is stretched to the utmost. 
The time has arrived when, to avoid a breakdown, the programme' 
for agricultural organisation and legislation must be adjusted more 
to the size of the staff available. 

At existing salaries , it has not been possible to secure the, 
necessary staff in competition with industry and the demands of 
the large capital which is now being invested in enterprises con- 
nected with agriculture. A particularly serious shortage occurs ' in 
the Tobacco Industry where the total professional staff of Tobacco. 
Officers has remained at two men through recent expansion. .The. 
shortage extends in a lesser degree to all technical and clerical 
branches of the Department, though it is most apparent to the 
public in such fields as engineering, soil conservation and veteri- 
nary services, -which are in the ' forefront of public attention. ■ ' 

(3) NATIVE LABOUR. 

In common with industry, agiicuiture has felt the shortage of 
native labour severely. This shortage is c,aused by the expansion 
of farming, particularly tobacco, and -is not due to a decrease in 
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the anioiiiit of labour available. The striking increase in the 
amount of labour employed in agriculture is shown in the following 
table— 


MashonalancL Matabeleland. S. Rhodesia. 
1941. 1946. 1941. 1946. 1941. 1946. 


85,555 120,643 15,701 21,179 101,259 141,822 
1,148 7,716 111 551 1,259 8,267 

Over the period there is an increase of 40 per cent, in the 
niiinber of male natives employed and a very large increase in the 
number of females. 

This insiijSicieiicy of native labour by loresent standards is 
likely to be a permanency as long as the country is prosperous. 
One solution lies in the better general distribution, utilisation and 
treatment of the labour available. Agriculturally, the most serious 
disproportion at present lies in the distribution of available labour 
between Food Production and Tobacco, wEicli is more profitable 
and can pay higher wages. The plans for the control of imported 
labour through the Native Labour Commission, recently appointed, 
should help in securing better distribution and treatment of 
labour generally. 

Food farmers look on mechanisation as another solution to 
the present difficulty. Plans have been made by the Government 
to assist financially in mechanisation. It is intended to establish 
a special Agricultural Engineering Branch in the Division to give 
the necessary technical advice, test new machinery and work out 
methods to adapt it as far as practicable to local requirements. 
A world shortage of the necessary implements and shipping, are 
the limiting factors at the moment but, as these are overcome, a 
considerable degree of mechanisation can be looked for on pro- 
gressive farms generally. 

(4) TOBACCO AND MAIZE. 

A change in attitude to these two most important crops has 
been evident during the year. Tobacco is no longer generally 
regarded as the exploitive crop as it has been commonly con- 
sidered in the past. At the moment it is financially the most 
important agricultural product in the Colony and it is realised 
that the present prosperity of the Colony is largely bound up 
with the future of tobacco. Every efiort must be made to expand 
the industry and improve the quality of the product. 

At the same time it is now realised that despite seasonal 
differences, food production is falling behind the industrial 
expansion of the Colony. Food production must be stepped up 
to attract industry. In this respect the most serious shortage is 
maize. The country has had to accept two periods of maize 
rationing in the past twelve months and future commitments for 


^griciiitiire : 

Native Males .. 
Native Females 
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the importation of maize will be a heavy burden on the financial" 
and transport facilities of the Colony. 

The problem calls for long distance planning. Immediate 
steps which have been taken are to offer a more attractive price 
for maize, which for the current crop and the 1947-48 crop will, 
in effect, amount to 25s. per bag for Gr4de A maize, and to 
organise the better distribution of labour to this important 
industry in the future. 

The production of hybrid maize seed by this Department will 
be increased next season to the limit of our capacity. The results 
of the use of this seed have been very promising and should 
increase production materially from the existing acreage when the 
seed is available on a commercial scale. Every effort will be 
made to secure an extension of the industry for the 1947-48 crop. 

(5) EXTENSION SERVICE. 

A start has been made with the organisation of an extension 
branch to the Department. Two Extension Officers have been 
appointed. The organisation of the extension and conservation 
services into one branch is proposed and this combined foody 
should accelerate tremendously the adoption of sound farming 
and conservation methods throughout the Colony. An acknow- 
ledgement must be made here of the work of the Natural 
Resources Board in creating a public demand for these services. 
It is encouraging to note, though a great deal of work lies ahead, 
that the country is more generally realising the value of its soil 
and natural resources and the need to preserve them. 

(6) INDUSTRIAL SERVICES. 

The Department is closely associated with the activities of 
the Cold Storage Commission, Sugar Industry Board and the 
Dehydration Industry. Separate reports on these industries are 
laid on the Table of the House and need not be referred to here. 
The Cold Storage Commission has established itself as a national 
industry and now plays a dominant role in the cattle industry. 
The Sugar and Dehydration Industries are still in the demon- 
stration stage. They both face difficulties until their turnover 
reaches an economic level. They hold great possibilities in the 
development of the country and should Justify the good work 
and capital which is now being put into proving them. 

VETERINARY SERVICES. 

The complete report of the Chief Veterinary Surgeon has been 
laid on the Table of the House and it is only necessary to refer, 
here to the main features. 

African Coast Fever. In the Melsetter area the position has 
improved materially and general control has been good. The 
District' Veterinary Surgeon, however, sounds , a caution' against 
any slackness in dipping as the incidence of Ahe disease decreases. 
In the vicinity of' Chipinga there has been a serious, outbreak of' 
the disease attributed to the concealment of deaths /over a con- 
siderable period. A system of intensive supervision ■ has now 'been 
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laid down. Tlie difficulties of close control, however, are great 
owing to the topography of the country and other' causes. 

Piroplasmosls and Aaaplasmosis (Redwater aad GalMckaess) » 
An increase in both these diseases is reported from all five veteri- 
nary districts. This increase is probably accounted for by an 
increase in tick life evident on a number of farms, and is frequently 
attributed to failure of the arsenical solutions in use for dipping. 
These complaints, however, seldom come from farms where weekly 
dipping is carried out throughout the year with an extension to 
fourteen day intervals in the winter months. There is no definite 
evidence in the Colony so far to show that these diseases cannot 
be controlled by regular dipping. 

Internal Parasites. These conditions cause a considerable loss 
to the stockowners all over the country. During the war it was 
difficult and sometimes impossible to get the necessary drugs for 
their treatment. It is to be hoped as \ve return to normal pro- 
duction and drugs are available, more interest will be taken in 
the treatment of these parasites. 

Lumpy Skin Bisease. It would appear that two different types 
of this disease occurred during the year. A very mild form in 
Matabeleiand, Gwelo and Fort Victoria, and a more severe type 
in Salisbury, Mazoe and Lomagundi. The area of the territory 
east of Maraiidellas remained practically free of infection. The 
disease was widespread at the beginning of the year but died down 
as in previous years with the commencement of winter, and 
possibly owing to late rains the spread in ISTovember and December 
in no way compared with that of last year. 

Contagious Abortion, Tuberculosis, Mastitis, Epi-Vaginitis and 
Sterility. — These four diseases and the condition of sterility are 
being taken together, because to establish a successful dairy 
industry it is essential that they must all be controlled. 

As stated in a previous report the loss from four of these 
conditions in Great Britain in the year 1938 was estimated at over 
£17,000,000. It is impossible to estimate what it is in this country, 
but there is no doubt whatsoever that it is increasing rapidly. 
Dairy stock have more than doubled their value in the past four 
years and with the importation of high bred dairy cattle this 
increase is goihg to be proportionately greater. It is to be 
regretted that the present strength of the Department is too small 
to deal properly wuth these conditions, whilst the instance of some 
of these diseases is low and there is every possibility of getting 
them under control, instead of delaying until we are in the position 
of some of the older countries where the cost of eradication is so 
great that it can only be undertaken on a very limited scale with 
little hope of success. 

The Veterinary Department continues to be held back by- a 
shortage of professional staff. It has proved impossible, on present 
scales of pay, to fill the existing vacancies in the professional staff. 
The position has caused serious concern and is now under review. 
There is an , improvement, however, in the number of younger 
Learner Animal Health Inspectors coming forward who should, 
in time, form a sound foundation forjbe future technical staff. 
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Yeterinary ResearcJi. The activities of this Department have 
largely been confined to routine, which has shown considerable 
extension during the year. Shortage of staff continues to limit 
investigational work. 

The extremely valuable protective services which this depart- 
ment can give to the public are not always appreciated and the 
Director of Veterinary Research again stresses the importance of 
submitting smears in cases of disease. Undiagnosed infectious 
diseases are a menace not only to the stock of the owner con- 
cerned, but to the country as a whole, and the submission of 
smears for examination should be a routine practice. 

Contagious. Abortion. A valuable feature of the routine work 
in the past year has been the adoption, wherever possible, of a 
policy of testing all native heifers sold by the Cold Storage Com- 
mission for breeding purposes. While the test in the circumstances 
cannot be a perfect safeguard against contagious abortion, never- 
theless the fact that cases of active infection in these cattle were 
detected and the reactors withheld from distribution^ greatly 
decreases a danger of the spread of the disease. 

Vaccines. The distribution of vaccines of many types forms 
one of the most important functions of the laboratory at present 
and continues to increase. 

Lumpy Skin Disease. A natural infection of lumpy skin disease 
from the adjacent commonage to the non-tabled herd on the 
Station gave the opportunity for some investigation on the 
disease. An attempt was made to establish that a flying, blood 
sucking insect vector is responsible for spreading infection from 
infected to non-infected animals. 

The trials \vere not conclusive but it is soznewhat significant 
that^in stables kept as fly proof as practicable, susceptible cattle 
only became infected after a longer interval than usual, despite 
close physical contact with highly infected animals. The question 
of immunity was investigated ' and it was shown that a natural 
attack of the disease does not confer a durable solid immunity 
against artificial infection. There is as yet no definite evidence 
available of any animal having had the disease more than once 
as the result of natural infection, though there is much evidence 
that this does not occur normally. 

FORESTRY.- 

While the activities in the Department have not been, 
publicised, solid progress is being made. The Forest Service is 
establishing itself as an important national industry. 

The general shortage of native labour has liinited the 
extension of forestry operations during the year, especially on the 
Eastern Border where the main tree planting operations are 
carried out. 

On the professional side satisfactory arrangements to recruit 
Forestry Officers seem to have been made, and it is anticipated 
that 'the professional staff will be brought up^ to the immediate 
strength planned within the next few months. 
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On the technical side the School of E'orestry at Mtao has 
heeii an outstanding success. This school was established as a 
temporary measure during the jmar with the two-fold object of 
providing an opening for ex-Ser vicemen and furnishing this an.d 
neighbouring Governments with a number of trained foresters. 
The results achieved so far reflect great credit on the Forest 
Service and the students. These men, wlien their training is com- 
pleted, should play an important part in the development of 
forestry in Southern Africa. 

The total area of Forest Reserves now stands at 1,292,000 acres 
and plantations of exotic trees amount to 8,802 acres. The 
unaudited figures for the year are — expenditure £55,836, revenue 
£31,35h 

Forest Circles. The work is organised into four forest circles — 
Eastern Districts Forest Circle. 

Midlands Forest Circle. 

Mashonaland Forest Circle, 

Matabeleiand Forest Circle. 

A certain amount of work is also carried out in co-operation 
with the Native Department in the Native Reserves. 

Commercial activities in all circles made progress. The first 
seasoning kiln at Stapleford was completed during the year with 
the exception of the installation of automatic equipment and the 
provision of loading facilities. When in full operation, the kiln 
will ensure a more satisfactory class of timber, as the climatic 
conditions at Stapleford will not allow air seasoning to proceed 
below about 15 per cent, moisture, i.e., appreciably more than 
the average required in the drier parts of the Colony where the 
sawn product is most used. 

A record quantity of timber in the form of poles was disposed 
of from Mtao during the year, the amount being 118,770 cubic feet 
as compared with the average of 90,000 cubic feet during the 
preceding five years. 

The output of the Forest Nursery for the first time exceeded 
£3,000 against an expenditure of £1,193. 

RESERVES AND NATIONAL PARES. 

During the year the farms Deka Ranch, of 50,647 acres, and 
Mahohoma, 6,350 acres, were acquired as part of the Wankie and 
\Robins Came Reserve. They provide valuable frontage along the 
Deka River, The average number of game seen per square mile 
' ' va,ried from 1.4 in February to 9.54 in September. This is a slight 
drop compared with recent averages and is attributed to the lack 
of concentration resulting from good water supplies. Considerable 
road and development work is still necessary in these reserves to 
open them adequately for tourist traffic. 

Since 1935 the Forestry Branch has been responsible for the 
■'yaiuous Inyanga Estate. The activities 

on the Estate' have now been divided as follows:— 

(a) An orchard area, managed and financed by the Agricultural 

.'b- A: and. Horticultural B ■ b', "', ,■ : 
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(b) An area leased to the Wattle Company. 

(c) An area managed and financed by the Forestry Branch. 

(d) An area for National Park purposes 

This arrangement will lead to more intensive development 
of the Estate and, at the same time, ease the burden on the 
finances of the Estate. A start has been made with (a) and (b) 
and the work under (c) and (d) will be proceeded with as soon 
as possible. It is planned to develop the great potentialities of 
this area and make it a National Resort worthy of the name of 
its Founder. 

BOTANY AND PLANT PATHOLOGY. 

Plant Pathology. During the year 454 specimens were received 
from which 27 diseases were newly recorded in the Colony. The 
most important of these was XantJiomonas solanacearimi which 
causes a bacterial wilt of tobacco, potatoes and tomatoes. It is 
possible that more than one strain of pathogen is concerned and 
inoculation tests are continuing. It is not yet certain whether 
the same strain of bacterium causes Granville wilt of tobacco. 
This problem is being investigated. 

Field observations and work on crops show^ that — 

Tobacco, The general level of diseases throughout the crop 
was not unusually high, the most common being brown spot 
(Alternaria longipes), wdld fire (Pseudomonas tabaci)^ angular 
spot (Pseudomonas angulatum) and barn rot (Ehizopiis arrkiziis). 
Where late planting due to poor rains caused congestion in the 
barns at harvest time and leaf w’-as allowed to become over-ripe 
on the plants, crops were severely damaged by Alteimaria leaf 
spot and the barn spotting stage of frog-eye (Gercospora 
nicotianae). Although only a few samples of leaf affected by barn 
rot were received, yet this disease was responsible for much loss 
in the crop as a wEole. Evidence was received from several 
growers that modification of barn and flue construction to induce 
improved convection and aeration during curing, markedly reduced 
the incidence of barn rot as judged by unaltered control barns. 

Potatoes. No report was received of the recurrence of Irish 
Blight {Phytophthora infestans) although the previously infected 
farms were kept under close supervision. 

Early blight, the incidence of which has increased much in 
recent years in certain areas where potato cultivation lias been 
intensified, was completely controlled by copper fungicides. The' 
success obtained by the spraying contractors resulted in orders 
being placed lor the treatment of about 1,000 acres. These 
measures have been advocated for many years, but sprajdng' has' 
never been adopted generally by growers owing to the high, cost^ 
of equipment and ^ inconvenience of „ operation at a time of year 
w^heri all available labour is required for other farm wmrk.; 

Ma^e. Owing to the generally dry sowing conditions, , fuiigUB'’ 
diseases were not prevalent, but despite this, the amount of 
infection in seed for the 1946/47 crop was higher ■ than last year. 
The young 1945/46 crop was characterised by the appearance of 
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many stunted plants entirely deficient of chlorophyll. This type 
of chlorosis is frequently associated with drought conditions in 
the early stages of growth, and as the plants become green after 
rains have fallen the trouble is presumably nutritional. Affected 
plants, however, rarely recover completely and are often barren 
— susceptibility to this type of chlorosis appears to be hereditary 
because several strains of inbred maize exhibited the character 
uniformly. 

Sugar Cane. An outbreak of smut due to Ustilago scitaniinea 
occurred oh Triangle Estates and w^as widespread in the C.O.301 
variety when first reported. Investigations showed that this 
variety is very susceptible in Southern Rhodesia and infection of 
the recently cut cane is probably facilitated by irrigation water. 
The varieties C.O. 281 and 290 showed considerable resistance to 
smut and so far no infection has been observed in the P.O.J. 2725 
variety. Recommendations for control have been made, including 
the complete eradication as soon as possible of the C.O. 301 
variety.. 


No other serious diseases have been observed. 

Tobacco. Research investigations w;ere carried out over the 
wide field of tobacco diseases. 

Botany. Herbarium : Considerable progress has been made 
with the Herbarium. One thousand eight hundred and fourteen 
determinations were made and many interesting and important 
specimens added to the Herbarium, which was transferred to a 
converted army hut early in the year. The improved facilities 
were reflected in the increased amount of detailed work accom- 
plished. Most of the accumulated material of the past has now 
been named and jacketed. 

Herbariu,in and literature indices have been brought up to 
date and a card index of references to every known species of 
flowering plant recorded from Southern Rhodesia lias been com- 
pleted by Di‘. Wild. The library has also received attention and 
a simplified system of filing reprints put into operation. 

Botanic Gardens. What may prove to be an historic step was 
taken this ye^r when the Salisbury City Council agreed to transfer 
to the Government the area known as Alexandra Park for develop- 
ment as a National Botanic Garden. 

The whole scheme, as approved in principle by the Govern- 
ment, comprises a National Herbarium with attached laboratories 
of plant pathology and seed analysis, adjacent to botanic gardens 
containing all possible representatives of the flora of Southern 
Rhodesia and adjoining territories. The area is 170 acres in extent 
and rises from level ground through gently undulating slopes to a 
rocky kopje some 150 feet higher. The whole has been protected 
since the days of early settlement and is representative of virgin 
Brachystegia savainnah. 

It is hoped to include Mr, H. B. Christian’s, unique collection 
of aloes in a suitable way in this garden. 
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Moxious Weeds. A conference of officials concerned with the 
suppression of noxious weeds was held in October, when it w^as 
agreed to modify the existing schedule of proclaimed weedsj which 
is largely based on legislation in force in the Union. It was 
considered that certain species had not proved to be noxious weeds 
in Southern Rhodesia, wffiilst in the- case of the Upright Star-bur 
(Acafithosjjenniim hispidum DC.), satisfactory methods of eradica- 
tion over large areas were unknown and in certain circumstances, 
such as the prevention of erosion, the weed was regarded in some 
quarters as beneficial It was agreed that the policy for the 
future would be to proclaim only such weeds as were noxious and 
whose eradication could be enforced legally, and that the Burweed, 
Cocklebur, Upright and Pi'ostrate Star-bur, and Mexican Poppy 
be de-pro claimed. 

At the same conference a sub-committee was appointed to 
investigate the control of Upright Star-bur by ecological methods, 
particularly in the native areas. A programme has been drawn 
up to commence in 1947. 

ISfo serious new infections of water hyacinth have been 
reported, and the weed has been kept under strict control in the 
Makabusi River, where seedlings continue to appear. The weed 
is still present in the Prince Edward Dam. Successful destruction 
of water hyacinth by root-penetrating sprays has been demon- 
strated. 

Poisonous Plants, Dr. Wild has continued his study of species 
of Senecio and has identified, as S. sceleratus Schwick, that which 
occurs commonly in the Eastern Districts and is reputed to be 
the cause of death of many head of stock annually. It is one of 
the most poisonous species of the genus. This determination has 
been confirmed by Miss Verdoorn at the National Herbarium, 
Pretoria. Details of the work so far accomplished are being 
prepared for publication at an early date. 

Other plants studied are Gifblaar cymosum 

{Hook) EyL). The common Blue weed of lawns {Euphorbia 
Mmegtw/nZe'rfl Sond.), and a flowering parasite of tobacco, Striga 
orohrmckoides Benth. 


POULTRY. 

The poultry industry has had a satisfactory year. Generally 
there has been a high level of activity. Conditions have been 
favourable for development and the demand of 5 )Oultry products, 
eggs and all classes of table poultry, has been- well maintained 
throughout the year. There have been no special problems with 
which to contend in regard to foodstuffs, and although the supply 
of building materials has been difficult, temporary expedients have 
been adopted by the use of the usual building materials available 
on farms. 

The cost of small grains and maize advanced during the year 
and the retail prices of eggs, as scheduled in Government Notice 
■274/1946, was automatically adjusted by Id. per dozen from Sep- 
tember, 1946. The maximum contract price of eggs stands at 
2s. 6d. per dozen. 
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The Egg Pool arrangement, as adopted in 1945, was again 
adopted in 1946 and worked satisfactorily. This arrangement, 
however, can only be considered a temporary expedient and the 
aim of the poultry industry is still to secure an Egg Marketing 
Bill as soon as practicable. 

Expoils and Imports. Egg exports to adjacent territories 
amounted to 851,185 eggs, valued at £8,705, for the twelve months 
ending 31st December, 1946. 

,To Northern Rhodesia 421,196 eggs, valued at £4,240 

To Bechuanaland 1,152 eggs, valued at £l2 

To Northern Rhodesia 36 eggs, valued at £2 

To Portuguese East Africa 81,540 eggs, valued at £833 

To Belgian Congo 347,260 eggs, valued at £3,618 

The exportation of eggs has increased by 244,164 eggs, valued 
at £2,309 over the previous year. Export to the United, Kingdom 
under the ^'Food for Britain” scheme has not materialised this 
year. 

Imports^ Egg imports were 27,346 eggs, value £266, an 
increase on last year of 15,022 eggs, value £l53. Importations took 
place from Bechuanaland value £225, the Union of South Africa 
value £26, Northern Rhodesia value £5, United Kingdom value 
£10. The eggs supplied from all the above sources other than from 
Bechuanaland were probably for incubation, the object being to 
introduce unrelated stock. 

Table Poultry. The demand for table poultry was good 
throughout the year. A feature of the Christmas sales this year 
was the brisk demand at enhanced prices for all classes of live 
poultry. There was a greater number of poultry, mainly turkeys, 
offered for sale than in the previous year. The quality of the stock 
was better and the prices realised remained satisfactory to 
producers. 

The exports of dead poultry to adjacent markets for the year 
amounted to 30,523 ibs., valued at £2,592, or Is. 8.34d. per lb., 
which shows an increase of 4,110 lbs., value £638, on the previous 
year.. Exports were mainly to Northern Rhodesia, the Union of 
South Africa, Portuguese East Africa and the Belgian Congo, 

Imports were small, 259 lbs., value £32, which shows an 
increase in value of £4 on last year. 

Egg Baying Test. The 27th Annual Egg Laying Test com- 
menced on the 1st March, 1946. The number of entries totalled 
265 birds, which had to be reduced to 200 birds, thus filling the 
accommodation available. This is the first time the accommo- 
dation at the Test was filled to capacity since the 12th Test in 
1931/32. It was one of the most satisfactory tests held in the 
Colony, 56 per cent, of the birds entered qualified for registra- 
tion, the minimum qualification being 200 eggs of standard size 
;i;ii 48; weeks. ' Rhodesia entrants were -at the top of the, list in both 
Sithe^'Heavy and Light breed team sections. 
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General interest in poultry is on the increase and the expan- 
sion which is anticipated makes it essential to arrive at a perma- 
nent basis of organisation to avoid the recurrent periods of over 
and under production which have upset this industry the past. 

CATTLE INDUSTRY. 

Generally speaking the year under review w^as a reasonably 
good one for the livestock industry. 'The main difficulties 
experienced were somewhat less favourable grazing conditions 
during the winter months, a shortage of maize at _the beginning 
of the year, and an acute shortage of dairy stock. 

European Owned Cattle. The number of European owned 
cattle continues to increase, and this expansion can be taken to 
indicate the confidence that producers have in the industry under 
present conditions. The figures from 1935 to 1945, inclusive, are 
gven below: — 


1935 807,416 

1936 753,419 

1937 734,770 

1938 739,869 

1939' ... 755,728 

1940 826,268 

1941 ... 851,449 

1942 879,144 

1943 918,538 

1944 956,217 

1945 ... 1,001,269 


Supplies of Slaughter Stock. The demand for slaughter stock 
has more than kept pace with the expansion of the breeding herds. 
Below are given the figures illustrating this phenomenon: — 


Year 

Cattle 

No. 

Calves 

No. 

Total 

No. 

1935 

71,472 

9,300 

80,772- 

1936 

71,387 

10,216 

81,603 

1937 

82,300 

11,139 

93,439 

1938 

89,625 

8,805 

98,430 ,, 

1939 ... 

93,289 

'8,195 

101,484 

1940 ■ ... 

106,430 

6,156 

112,586 

1941 ... 

110,855 

5,059 

115,914 

1942 

132,230 

5,609 

137,839 

1,943 

139,318 

' 7,305 

146,623 

" 1944 ■■ 

145,181 

7,396' 

152,577 

1945'' ■ 

156,570 

6,881 

163,451 

1946 (estimated) ... 

166,900 

7,600 

174,500 
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With this large annual increase in demand, it is natural to 
expect tile vseasoiial shortages which have arisen in the last two 
years. Better planning and increased storage facilities will help 
to overcome these shortages in the future. The country is, 
however, faced with a possible beef shortage in the not distant 
future if industrial development continues on the present scale. 

Prices for Siaugliter Stock. Prices for slaughter stock during 
the past year have been on the same scale as in 1945. The details 
are given below : — 



Rhod. 

Best 

“A” 

Imperial Grade 

G.A.Q. 

F.A.Q. 

Com- 

pouiid 

In- 

ferior 

January . 

59/0 

50/0 

45/9 

35/0 

30/0 

25/0 

20/0 

February 

55/0 

47/9 

43/6 

33/3 

28/3 

23/3 

20/0 

March . . 

55/0 

44/6 

40/9 

31/0 

26/0 

21/0 

20/0 

April . . . 

55/0 

44/6 

40/9 

31/0 

26/0 

21/0 

20/0 

May . . , 

55/0 

44/6 

40/9 

31/0 

26/0 

21/0 

20/0 

June . . . 

55/0 

46/0 

42/3 

32/0 

27/0 

22/0 

20/0 

July . . . 

, 55/0 

47/6 

43/9 

33/0 

28/0 

23/0 

20/0 

August . . 

, 59/0 

49/3 

45/6 

34/3 

29/3 

24/3 

20/0 

September 

. 59/0 

51/0 

47/3 

36/6 

31/6 

26/6 

20/0 

October . 

, 69/0 

51/0 

47/3 

36/6 

31/6 

26/6 

20/0 

November 

59/0 

51/0 

47/3 

36/6 

31/6 

26/6 

20/0 

December . 

59/0 

51/0 

47/3 

36/6 

31/3 

26/6 

20/0 


111 the opinion of producers these prices, on the whole satisfac- 
tory, have two undesirable features in that there is insufficient 
encouragement' for farmers to stall feed cattle and the out of season 
prices are too low to encourage feeding and delivery at the end 
of the year. It has been proposed to revise these prices 
accordingly in 1947. 

Grading of Beef fox Local Oons.umptioii. The grading of beef 
was continued in Bulawayo and Salisbury and extended to GwtJo, 
'Gatooma and Umtali during the year. The system of selling beef 
in two grades only has not proved wholly satisfactory. The spread 
within grades is too great and it is planned to introduce a third 
grade shortly. 

The retail prices of beef (Meat Prices Order, 1945) appears to 
have worked satisfactorily. 

Bisposal ol. Cattle in Native Reserves., The selling of all 
native cattle in Native Reserves at ^'Weight and Grade’,’ sales 
\vas continued with success by the Native Department. 

■ The agreement between the Native Department and the^ Cold 
Storage Commission under which the Commission is the sole buyer 
of '"young breeding stock and young steers continues to operate 
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satisfactorily. This arrangement is fundamentally sound and one 
of far-reaching importance for the future of the native, the 
European farmer and the Colony as a whole. 

Pattening of Cattle. The stall feeding of slaughter stock very 
nearly came to a standstill during the war. Only small niimhers 
were fed for the Bulawayo and Salisbury Shows and the Dawson 
Competition. The main causes of this rather unfortunate state 
of affairs were mentioned in my report for 1945. Briefly they 


(a) a shortage of maize and maize substitutes; 

(b) too small differences between the ^htall fed’’ and “grass 
fed’’ grades and between summer and wdnter prices ; 

(c) comparatively high prices of feeding stuffs. 

While these factors operate it is not likely that there will be 
any material increase in the number of bullocks fattened. 

Breeding Stock. A keen demand for breeding stock was 
maintained during the year. European bred heifers sold at from 
£7 to £I2 each, which are considered very satisfactory prices. The 
Cold Storage Commission could not nearly meet the great demand 
for young native breeding stock. They placed all suitable 
serviceable heifers and young cows obtained from the Reserves 
at from £4 to £5 each. 

During the year under review shipping conditions became 
somewhat easier and it is plea-sing to report that the following 
animals were imported from Great Britain and the United States 
of America:— 


Breed. 


Bulls. Heifers, 


Shorthorn 

i^berdeen Angus 

Hereford 

Sussex 


2 — 

5 ,6 

5 — 

4 18 


Cost of importation amounted to approximately £175 to £190', 
per animal landed on the buyer’s farm. To assist importers the 
Government, through the Livestock Improvement Scheme, paid' 
grants of up to £200 per bull iri approved cases. The exact 
amount depended on the landed cost and quality of the animal. 

Importation from the Union of South Africa under the Live- 
stock Improvement Scheme totalled — 
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Breed. 

Bulls, 

Heifers or Cows. 

Shorthorn 

30 

3 

Aberdeen Angus 

— 

— 

Galloway 

2 

— 

Hereford 

1 

— 

Sussex ... 

3 

— 

North Devon 

“ 

— 

Afrikander 

8 

72 

Friesland 

13 

20 

Guernsey 

3 


Jersey 

8 

26 

Red Poll 

1 


South Devon 

6 

, _ 


The increase in the number of Shorthorn bulls imported is 
significant of confidence in beef. 

Grants under the Livestock Improvement Scheme increased 
from £3,268 in 1945 to £5,600 (estimated) in 1946. The Livestock 
Improvement Committee and the Rhodesia National Farmers’ 
Union both advocate now the introduction of compulsory bull 
inspection. Legislation to this end is under consideration. 

Bairy Cattle. The dairy cattle industry went through a rather 
difficult period. At the beginning of the year maize was rationed 
and owners of high producing herds had difficulty in feeding their 
cattle properly. Towards the end of the year, i.e., with the 
beginning of the new season, grazing conditions were not nearly 
as .good as is usually the case at this time of the year. Apart 
from these difficulties Lumpy Skin Disease seriously afiected pro- 
duction in many of the best herds, 

■ Very few new dairymen opened up among established farmers. 
The main reasons were the shortage of good dairy stock in the 
Colony and the fact that money was made with much less efiort 
and more easily from other branches of farming such as tobacco, 
beef cattle, maize and potatoes. 

Improvement in the dairy herds of the Colony, however, was 
maintained and a fair number of good bulls were purchased locally 
or imported from , the Union. It was noticed, ' as a result " of ■■ the, 
..Dairy , Bonus Scheme introduced a few years ,■ ago,, that better 
methods of feeding : and management.' are .being followed in' .a 
number of, herds. .' 
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Pia INDUSTEY. 

G-eneral. The year was rather a difficult one for the pig 
farmer. At the end of 1945 maize was rationed and farmers, under 
the Emergency Order, were forced for a period to sell ail their 
young pigs as porkers. The object was to economise in maize which 
was in very short supply in the Colony. This gave the industry a 
rather serious set-back from which it has not yet recovered. A 
number of producers depending mainly on purchased feed went 
out of production altogether. This once more demonstrated 
forcibly the inadvisability of producing more- pigs than the farmer 
can grow feed for. It is extremely doubtful if production on 
entirely purchased feeds will be sufficiently remunerative during the 
next few years to encourage or maintain production under such 
conditions. 

Below are given particulars of the number of pigs in the 
Colony since 1938. 


European and Native Pig Populations. 


Year. 

European 

Pigs. 

Native Pigs. 

Total. 

1938 

21,031 

100,746 

121,777 

1939 

23,124 

108,950 

132,074 

1940 

32,610 

112,789 

145,399 

1941 

36,038 

114,543 

150,581 

1942 

35,139 

115,272 

150,411 

1943 

44,336 

105,698 

150,034 

1944 

48,528 

97,434 

145,962 

1945 

... 42,767 

91,440 

134,207 


It will be noticed that numbers increased rapidly from 1939 
to 1944. At the end of 1945 numbers were down on account of 
very heavy sales as a result of the maize restrictions. At the end 
of 1946 a further reduction is expected. 

Prices. Due to an increase in the price of maize to the 
consumer there was also an increase to the producer as from the 
13th September, 1946. At the same time the' Government war 
subsidy of |d. per lb. live weight was withdrawn. 

The following are particulars of minimum prices paid for 
baconers per Ib. live weight during the year : — 


Old Prices.* New Prices. 

A Grade ... - 6|d. ^ 7d. 

B Grade ... 5|d. ' did. 

O'' Grade ■ ' '5jd. , 6d. 


^Including |d. per lb. war bonus. 
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Prices were considered ^satisfactory by the great majority of 
producers. Those not satisfied depend mostly on purchased feeds. 

Quality^ From the table below it will be seen that there has 
been , a serious reduction in the number of baconers soldj but a 
slight improvement in quality. The heavy selling of underweight 
baconers at the end of 1945 and the compulsory selling of all 
young pigs as porkers at the beginning of the year combined with 
reduced breeding due to feed shortages and high costs of feeding 
stuffs, account for the reduction in the number of baconers sold. 


G-rades of Baconers Sold 1.1.46 to 31.12.46. 


Year. 

Total 

Baconers 

Grade A 

Grade B 

Grace C Undergrade 

1942 

23,447 

78.5 

13.0 

4.0 

4.5 

1943 

25,372 

78.3 

13.6 

4.4 

3.8 

1944 

29,884 

72.2 

17.0 

5.6 

5.2 

1945 

34,449 

74.3 

15.4 

4.1 

6.1 

1946 

21,875 

77.0 

13.7 

2.5 

6.8 


Carcass Competition. It is pleasing to report that considerably 
more successful carcass competitions were held at both Salisbury 
and Bulaivayo during 1945. This is definitely encouraging and 
shows a desire on the part of breeders to get more information 
on the requirements of the market, on their breeding stock and 
on their own ability as feeders. The competitions were judged 
by Mr. J. C. Raath, Animal Husbandry Officer, stationed at the 
Rhodes Matopo Estate. 


SHEEP. 

The sheep position remained very much the same. Few new 
breeders started up, but established producers managed to 
maintain the standard of their flocks. More farmers are beginning 
to realise that parasite control is as much a matter of manage- 
ment and feeding as it is of dosing. 

A number of producers continued to use cross-bred Dorset 
Horn K Blackhead Persian rams in their flocks. The progeny, 
known as “quarter breds/' appear to be doing well and are com- 
paratively free from wool. Extensive observations are being made 
on the success or otherwise of these sheep with the view to 
deciding to what extent their production should be encouraged. 

SlaugMer Sheep. There was a remunerative market for good 
slaughter sheep at slightly higher prices than were being paid the 
previous year. Good iambs sold at Is. 3d. per lb. dressed weight. 

RESEARCH AND EXPERIMENTAL WORK. 

The research and experimental work in progress at the Rhodes 
Matopo Estate on the improvement of native and European cattle 
was continued. To expedite results the scope of the work was 
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enlarged and at jjresent approximately 3,000 head of cattle are in 
the experiment. ' Investigations were also continued at the 
Grasslands Experiment Station at Marandellas. 

PASTURE RESEARCH. 

The work undertaken by this branch is of fundameiitai 
importance and must form the basis of all soil conservation work 
and planned agriculture in the future.' The year under review can 
best be described as a period of establishment and development. 
The progress made has been considerable, but in view of the 
urgency and importance of the work, not sufficiently rapid to be 
entirely satisfactoiy. Shortage of staff, materials and labour have 
been the main stumbling blocks. 

The accepted scheme of veld and pasture research for the 
Colony includes the development of two Central Research 
Stations, with four or five sub-stations attached to each main 
station to cover all the major veld types. The Central Station 
at Matopos will serve Matabeleland and the more arid regions of 
the Colony, and the Marandellas Station the higher rainfall areas 
of Mashonaland. These two stations have now been established. 
One sub-station in Matabeleland on the farm Bongola, ten miles 
west of Kyamandhlovu, was selected and started in August last. 
This farm is a w^ell-developed one and typical of the particular 
sandveld type in the area. 

Researcli. By the end of the year a good start had been made 
wdth the research programmes on both the Central Stations. At 
Matopos where there are two major veld types (the thorn veld 
and the heavier soil types derived from rocks of the Basement 
Schist formation and the granite sand-veld), rather more than a 
thousand acres of each veld type will be used for experimentation. 
At Marandellas close on a thousand acres has been surveyed and 
laid out ill experiments; some two-thirds of this area is typical 
msasa sand-veld and the remainder wet vlei land, which forms 
so important a feature of the granite areas in the Colony receiving 
a favourable rainfall. 

Establislied Pastures. A keen interest in established pastures 
is being taken by farmers in most parts of the Colony, and the 
demand for seed and planting material is increasing rapidly. A 
great deal of trial work to determine the varieties most suited 
to the varying conditions as well as the technique of establishment 
is needed, however, before sound advice can be offered in all cases- 

Pasture and fodder plant nurseries are now well established 
at both Central Stations. At Matopos an old irrigation experi- 
mental area was taken over for the purpose, and at Marandellas 
both vlei land and dry land is being used. Some 200 species and 
varieties of grasses, clovers and other legumes are now under 
trial. Many of these are of local origin, but extensive introduc- 
tions from the Union, East Africa, America, Australia and New 
Zealand have been made. 

Soil Investigations and Nutritional Problems. The programme 
of work of the. Pasture Research Chemist has been concerned 
chiefly with fertility problems, of granite veld land' (at Maran- 
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delias) and the composition of the pasturage on this station in 
various stages of growth. Fertiliser trials have been laid down, 
and include the minor elements which in recent years have been 
found to play so important a part in the improvement of pastures 
in in, any parts of the world. A large number of soil and forage 
samples have been taken for analysis, reports on which will be 
piibiislied.^ in due course. 


IRRIGATION. 

The Director of Irrigation reports a satisfactory year, though 
the operations of the Department were handicapped by lack of 
staff, equipment and native labour. 

The activities of this Department cover a wide field. A full 
report of these is laid on the table of the House and will not be 
referred to here. It must, however, be recorded that the work 
of this Department in the field of soil conservation has received 
striking tributes from Conservation Officials of other countries 
who have visited Rhodesia during the past year. The reclamation 
wo,rk in the field has definitely focused the attention of the public 
on soil conservation. 


AGRICULTURE. 

Season and Crops. The season was again unfavourable.. 
Planting rains 'were late and irregularly distributed, and excessive 
rain fell during January. The seasonal rains closed early and 
little rain fell after mid-March. A comparatively small percentage 
of the total acreage under maize was planted early. The season 
was very similar to the one experienced in the previous year, 
1945, and the adverse weather conditions were reflected in a 
reduced yield of maize. ' • 

Despite an increase of 10,205 acres, the total European maize 
crop was 81,330 bags less than that of the previous season. The 
total European acreage planted to maize, according to figures 
supplied by the Government Statistician, %vas 234,107 acres as 
compared with 223,902 in the previous year. The total production 
was 1,454,132 bags, or 6.21 bags per acre as against 1,535,471 bags, 
or 6.86 bags per acre in 1944/45. 

The. Mazoe District produced the highest yield per acre with 

а, yield of 7.8 bags per acre, production being 431,634 bags; 
Salisbury and Hartley both averaged 7.4 ‘bags per acre, production 
being 320,604 and 220,998 bags respectively; Lomagundi 148,204 or 

б. 5 bags per; acre. 

The quantity of maize retained on European farms shows the 
disposal of the maize crop, the total being 650,051 bags as 
compared with 690,000 bags in 1944/45, . 709,000 bags in 1943/44, 
and ^ 713,000 bags in 1942/43. , 

Maintenance of Soil Fertility and Rotation Cropping. The 
total acreage under all summer crops was 534,675 acres as com- 
pared' with , 524,702, acres ' in the .previous year. A very notable' 
feature in the Golony's agriculture throughout the year has been 
the acreage planted to green manure crops, legumes for hay and 
the conversion of farm wastes into compost. ' ■ The acreage ' under 
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green manure crops, .trap crops for witchweed control and green 
manuring was 96,449 acres, and legumes grown for hay 70,140 
acres, a total of 166,639 acres. In, addition to this acreage a 
further quantity of 369,069 tons of compost was made in the 
previous year for application to 37,000 acres of crops, at the rate 
of 10 tons .per acre. 

The above total of 203,639 acres under legumes or composted 
represents 38 per cent, of the total acreage planted to maize and 
all the other summer crops, which can be considered to be a very 
satisfactory proportion. 

Soil conservation also featured veo" prominently in the sound 
farming practices adopted in Southern Rhodesia, and it further 
reflects great credit on the farmers concerned to record that by 
September, 1945, 309,000 acres of arable land or 59 per cent, of 
the total area under summer crops were protected by contour 
ridges and storm drains. 

The frequency of green manuring and the use of compost 
for maize is receiving greater attention by a larger number of 
farmers. The making of compost is now a routine farm practice. 
Several maize growers are adopting the practice of alternating 
maize and green manure as an economical means of increasing 
maize yields and thereby reducing the cost per bag. 

Maize and Wheat Bonus Schemes, The maize and wheat, 
bonus schemes continue to operate successfully and have unques- 
tionably served in many aspects to improve the methods under 
which the staple' crops of maize and wheat in the Colony are 
grown. The extent of these schemes is indicated in the table 
below : — 


FIGURES RELATIVE TO MAIZE BONUS. 


Crop Year 1945-46. 

Total number of applications ... ... 580 

Total number qualified 417 

Number qualified 100% ... 392 (94%) 

Number qualified under 100% 25 (6%) 

Declared acreage under maize 112,950 

Declared acreage green-manured ... 65,700' 

Declared tons of compost made 73,350 

Number of bags Pooled ... 716,018 

Bonus Paid , £71,601 17 .fi. 

FIGURES RELATIVE TO WHEAT BONUS. 

Crop Year 1945. 

Total number of applications ... 106 

Total number qualified ... , ... 85 

Number' qualified 100% ... 71.84%,, ■ 

Number qualified under 100%... ... 14.16% 

Declared acreage under wheat ... ... ... ■ ■ ' 7,488 

Declared acreage green-manured ... 5,792 

Declared'- tons of compost ■ 9,834 

Number of bags delivered ■ ■ 25,682 

Bomts Paid' ... ... ... , £3,711 12 5 
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Further developments in the system of bonus payments are 
contemplated and it has been proposed that the method of pay- 
ment be '"modified in future to take account of the area planted 
to legume crops and tonnage of compost produced, as well as the 
yield of maizes so as to bring into the scheme farmers who do not 
grow maize for sale as such. 

Witcliweed Demonstration l*arm. The Witchweed Demon- 
tration Farm, having served its purpose, was closed down during 
the year. The project has given a valuable demonstration of the 
practicability of clearing a farm of witchweed wFen proper 
cultural methods are adopted. Full reports of the project have 
been published in the “Rhodesia Agricultural Journal” and 
reprinted as bulletins. 

Certified Maize and Wheat Seed. The inspection of certified 
seed was continued. The demand for this seed exceeds the supply 
and the service has proved its value. 

Experiment and Demonstration Stations. Tliere are a number 
of Demonstration and Experiment Stations under the control of 
the Agricultural Branch. They will be referred to only briefily in 
this report. 

(a) Agricultural Experiment Station, Salisbury. Maize breed- 
ing and the production of hybrid seed has been the most important 
work here. This branch of the work of this Station has given 
most valuable results, and it now receives more attention than 
any other. This season’s trials have clarified the position in regard 
to the older series of inbreds and have definitely proved that we 
have enough inbred lines to enable us to make hybrid maize 
which will yield considerably heavier crops than the varieties 
which have been commonly grown in the past. 

These breeding trials indicate that hybrid seed should increase 
materially the yield of maize per acre and therefore help in 
reducing the cost of production of this crop. It is proposed to 
extend the production of this seed very considerably in the coming 
season and plans have been made for large-scale production of 
seed at one or more of the Experiment Stations. 

(b) G-overnment Farm, Gwebi. This farm is at present main- 
tained for crop experiments to demonstrate farming systems and 
for general training purposes. Considerable development on the 
farm has occurred during 1946. Refresher courses have been given 
to conservation officers. Ex-Servicemen trainees have been given 
practical instruction and at the end of the year five of these men 
were in residence. During the year regular demonstrations were 
given at the Gwebi Farm to ex-Servicemen taking the short 
courses at Mount Hampden, 

(e) Flaut Breeding ■ Station, Hillside. The agricultural opera- 
tions on the Plant Breeding Station, Hillside, were closed down 
at the end of November, 1946, and the Station was transferred 
to the Tobacco Research Board. 

v/;,;,; /The ' work . previously carried out at Hillside,,,; is , being, trans- 
ferred to the Matopo and Umgusa Stations near Bulawayo. 
Conditions' there are more typical, of the' areas to be served and it 
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is proposed to expand tlie work. An additionni advantage of the 
change is that an Agricultural Officer will now he stationed, 
permanently in Matabeleland. 

All interesting feature confirmed by the work at Hillside is the 
effect of the conditions of growth on the milling quality of the 
’wheat. Samj)les were sent to the Chemistj Rhodesian Milling and 
Manufacturing Co., Ltd., Bulawayo, for analysis and baking tests- 
Wheats growm on the Plant Breeding Station proved far superior 
to the same varieties grown under ordinary farming conditions. 
This shows that the Colony can' produce wffieats of the highest 
quality when groivn under proper conditions of fertility and 
moisture. The adequate supply of nitrogen is most important to 
obtain high yields and good milling and baking wheat. Results 
of analysis and baking trials by P. Fuller w^ere published in the 
“Rhodesia Agricultural JournaP’ and reprinted as Bulletins Nos, 
1317 and 1356 in the July/ August, 1946, issue, Yolume XLII., No. 4. 

(d) Umsliaiidige Demonstration Farm. This farm serves as a 
demonstration farm under irrigation conditions for the area 
concerned and as a ti'aining centre for ex- Servicemen under the 
Umshandige Scheme. Steady progress has been made. 

HORTICULTURE. 

A Horticulturist %vas appointed during the year. As the 
position of Horticulturist had been vacant for several months, 
some difficulty was experienced in recommencing the horticultural 
work with the scant information available to follow up the previous 
policy and duties of this Section of the Division of Agriculture. 

Horticulturally, Southern Rhodesia is expanding fairly 
rapidly, and amongst the new settlers are several who have com- 
menced intensive cultivation on smaller farms of limited acreages. 
It is felt that when these growers get well into production, better 
quality products will result from this specialisation and good 
markets should be assured if regular attention is paid to main- 
taining first-class quality plus good distribution, attractive packing 
and presentation to the buyers. 

Fruit Crops. The citrus crop- has been good and sold well. A 
fair quantity of out-of-season fruits ’were produced and found 
ready markets. Crops of deciduous fruit have been, fair, with 
prices good, averaging 15s. per bushel case. 

YegetaMes. Fresh vegetables have been scarce at times with 
consequent higher prices, due in part to the cold winter and to' 
the lack of early rains. Continued large quantities have been 
imported from the Union and marketed in Bulawayo, which, at 
times embarrassed local gro’wers. 

Umtali Sub-Station, The water supply on the Station has 
been improved and the area under trees has been extended. ' Yery ■ 
useful data is being obtained from the variety trials in progress; 

LANDS. 

During the year the number of farms alienated reached a 
record high figure, and from this it will be readily understood that. 
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tile meiBbers of tlie Land Settlement Board and the staff of the 
Department were ¥/orking at high pressure' throughout the period 
under review. Details concerning the alienations are given in 
Appendix ''A/'"’ from which it will be seen that 150 farms have 
been alienated to settlers under the ex-Service,meii’s Settleiiierit 
Bclieiiie No. 1 ; and 28 to ex-Servicexnen under the Act, i.e., to 
those who were not eligible for inclusion or did not wish to parti- 
cipate in the Settlement Scheme. In addition to this total of 
'178 the alienation of a further 61 farms has been approved of by 
the Land Settlement Board, but not jmt hnalised. 

AppeBdix 

ALIENATIONS. 


(a) Ex-Servicemen’s Settlement Scheme No. 1. 



No. of 

Area 

No. of 

District. 

Farms. 

Morgen Sq. .Rds, 

Grantees. 

Bulawayo 

o 

168 approx. 

2 

Chai'ter 

2 

3,000 approx. 

2 

Gwelo ... . 

1 

2,045 6 

1 

Hartley 

27 

47,520 approx. 

27 

Lomagundi 

57 

84,322 approx. 

52 

Makoni 

3 

5,961 a|)prox. 

3 

''"r Marandellas ... . 

8 

10,362 approx. 

8 

Matobo 

3 

5,913 12 

2 

, Mazoe ... 

3 

2,746 approx. 

,3 

, Mrewa ... 

28 

47,172 approx. 

27 

;■ ' Mtoko ... ... ... , 

3 

4,767 226 

3 

■ Salisbury 

1 

95 approx. 

1 

Umtali 

4 

3,379 92 

4 

Victoria ... 

8 

8,469 approx. 

8 

Total 

150 

225,920 approx. 

143 

(b) Land Settlement Act of 1944: Ex-Servicemen. 


District. 

No. of 
Farms. 

Area in 
Morgen. 

No. of Annual 

Grantees. Rental. 

t Bubi... ... ' ... . 

5 

2,953 

2 

£50 

U 

5 

Charter... ... . 

. ... 1 

1,454 

1 

25 

15 

8 

Gutu....... 

1 

632 

1 

8 

0 

5 

Hartley 

5 

10,702 

,5 

201 

3 

5 

■ Inyanga .... .. 

2 

3,659 

2 

48 

0 

'0 

Insiza ... 

. ... 2 

5,888 

2 

80 

10 

'■8 

Lomagundi 

8 

9,334 

'5 

147, 

9 

3 

V 'Marandellas - 

. ... 1 

505 

1 

11 

2 

8 ■ 

Mtoko ... . 

. ... 1 

1,432 

1 

22 

18 

1' 

r: ':=■:, ^Salisbury 

2 

1,649 

2 

' ■ , 45 

,13 

6,' 

Total . V. 

.28,' 

38,108 

' 23 

£641 

■'■5 

1 ' 



REPORT OF DEPT. OF AGRICULTUBE; & LANDS. ,371 


The work of settlement has been rendered more difficult by 
the continued rise in the price of private land during the year. 
Land in many cases has reached values which are, as far as can 
be judged at present, uneconomic from the standpoint of general 
farming. There has therefore been a strong demand that available 
supplies of Crown land should be thrown open for alienation. The, 
question is under consideration, but it must he emphasised that 
the area of such land that could be made available is small, if 
adequate reservation is made for demands still to be met for 
ex-Servicemen settlers, and is likely to have little effect on the 
general situation. 

This Department, like the rest of the Division, is short of 
field staff and has been fully extended during the year. The Land 
Settlement Scheme has proved a great deal more successful so 
far than was commonly anticipated. The results achieved are in 
large measure due to sterling work done by the Department in 
co-operation with a keen and practical Land Settlement Board. 

ENTOMOLOGY. 

No reports on the presence of any stage of Bed Locust have 
been received and the Colony appears to have been entirely free 
of this gregarious pest for two years. 

Work on insect pests of agricultural crops, including tobacco,, 
has been widespread, but no severe outbreaks are reported. 

Tsetse fly operations continue to be the most important line 
of work of this branch and in all the Northern areas steady 
progress has been made. Fly densities have been further reduced 
over the area covered by game elimination operations and 
additional protection given to areas already cleared. 

The threat of invasion of the Mtoko district by tsetse 
spreading from Portuguese East Africa has increased and early 
defensive action may soon become necessary. The position on 
the Eastern Border (Chipinga) shows a steady and progressive 
improvement, the number of cases of , animal tryiianosomiasis 
which occurred being fewer than in previous years. 

On the Eastern Border in the low veld south of Chikore, the 
position has steadily deteriorated and heavy losses of stock 
occurred. The density of fly in Portuguese East Africa has in- 
creased rapidly and dense fly can now be found within one mile of 
the border in the vicinity of the Honde River. The few head.. o.f 
cattle remaining alive ,at Mahenya^s and in the Honde Dip Tank 
area have been removed to the Sabi Biver. 

An increase in human trypanosomiasis has been recorded from 
the Zambesi Valley in, the Urungwe district. ' Thirteen native’ 
cases were diagnosed, the highest for many years. 

Plant regulatory and pest prevention regulations were 
administered as usual during the year. The numbers of ' consign- 
ments and packages of plants, fruit, etc., examined at the' ports 
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of enti-y were as follows, the figures ia parentheses being those 
for 19451-- 


Pack ages. 

Consignments. 

Salisbury ... .. 

. ... 99,409 (140,955) 

6,150 ( 6,110) 

Bulawayo 

. ... 239,851 (242,624) 

11,507 (11,010) 

■ ' Uintali 

. ... 20,680 ( 16,099) 

3,814 ( 4,035) 

Gwelo 

. ... 1,573 ( 3,138) 

490 ( 742) 

Pluiiitree.' 

2,021 ( 2,228) 

148 ( 170) 

Beitbridge ... . 

219 ( 186) 

19 ( 20) 

Total... ... . 

363,653 (405,230) 

22,128 (22,087) 


A considerable amount of material had to be returned or 
destroyed according to circumstances. 


Though a useful check was maintained, all the necessary 
inspections of tobacco premises could not be carried out on 
account of lack of staff and transport. 

DAIRYING. 

The dairying season 1945/46 was a disappointing one. The 
season opened in promising fashion with useful rains in November 
and December which were followed by exceptionally heavy rains 
in January and the early part of February; after this, however, 
the rains practically ceased except for some showers towards the 
end of March, Although, therefore, the total rainfall was slightly 
above normal the season was a short one and early anticipations 
of a greatly increased production of all forms of dairy produce 
were not fulfilled. Other factors which also affected production 
were the occurrence of lumpy skin disease in a number of dairy 
: herds, as well as the rationing of maize for stock feeding during 
the early part of the,,, season. 

; ; Production or Dairy Produce. Exact figures are not yet 
available to show the total quantity of milk handled by the fresh 
milk trade, but there is little doubt that it fell below the output 
of, .the previous year. The. production of creamery butter was 
less than that of the previous season, whilst manufacturers of 
cheese showed a very slight increase. On the whole, therefore, 
it is estimated that the totaL production of dairy produce-^milk, 
.butter^ cheese and ice-cream— was rather less than that of the 
':preceding dairying season. The production figures are as 
follows : — ■ , 

Butter: (Creamery Butter Only). 

lbs. 

1942/43 .... ... ... 1 , 229 , 455 ' 

1943/44 .... .... .... . 1 , 2 . 48,491 

■ 1944 / 45 , ■ 1 , 237 , 166 ,' 

, 1945/46 ... 1 , 081,256 
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Cheese: (Farm and Factory). 



lbs. 

1942/43 

536,379 

1943/44 

529,137 

1944/45 

679,073 

1945/46 

680,792 


The relationship between production and consumption in the 
dairy industry is shown by the following figures : — 


Creameiy Butter. 


Year.' 

Consumption. 

ibs. 

Production. 

ibs. 

Shortfall. 

lbs. 

1941/42 

2,251,925 (unrationed) 

1,211,267 

1,040,658 

1942/43 

1,844,025 (rationed) 

1,229,455 

614,570 

1943/44 

1,609,602 (rationed) 

1,248,491 

360,571 

1944/45 

1,300,024 (rationed) 

1,237,166 

62,858 

1945/46 

1,613,803 (rationed 4oz.) 

1,081,256 

532,347 


It is estimated from these figures that the unrationed con- 
sumption of creamery butter in the Colony would amount to 
approximately million pounds per annum which is very nearly 
1,500,000 lbs. in excess of our current production. It is unlikely 
that the industry will be able to make up this shortfall for some 
years to come. 

The total quantity of first-grade butter manufactured during 
the season vras the same as that of the previous year. The 
figures are as follows : — 


Third and 

Year. First Grade. Second Grade. Below Grade. 


1941/42 65.6 19.4 15.0 

1942/43 75.9 16.3 7.8 

1943/44 72.1 18.1 9.8 

1944/45..- ... 78.3 14.0 7.7 

1945/46 78.2 14.8 7.0 


All imported butter as well as the bulk of local manufactures 
were graded before sale. Degradings were negligible. Numerous 
small consignments of farm butter were also graded. 

Farm Butter. The licensing restrictions on the manufacture 
of farm butter — as - relaxed in 1943— continued in force. The 
number of licences issued during the year amounted to 93 as 
compared with 106-the season before; three new licences were 
issued. Ko applications for licences were rejected. 
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, The ' quantity of farm butter sold by licensed butter makers 
ariioiintedj according to their returns, ' to 40,044 lbs, as compared 
with 48,877 ibs. the previous year. 

Cheese* Production during the year constituted a record. 
Exports to all markets amounted to 211,118 lbs. compared with 
75,039 lbs. the previous year; of this quantity 124,529 lbs. was 
sent to the United Kingdom as a free gift from the Colony under 
the ^^Food for Britain’^ scheme. The balance wms exported to 
Northern Rhodesia, Nyasaland and Portuguese East Africa. 

Imports were negligible and only amounted to 11,410 lbs. 

Due to increased exports, supplies for the local market were 
greatly curtailed and consumption only amounted to 504,437 lbs. 
as against 600,000 lbs. the year before. The potential local con- 
sumption is estimated to be 800,000 lbs. per annum. 

The qiiality of the cheese manufactured was of a very useful 
standard although not quite as good as that of the previous 
season. 

The grade of this cheese was : — 


Third and 

Year. First Grade. Second Grade. Below Grade. 

1941/42., 67.0 21.8 4.6 

1942/43 89.0 9.5 1,4 

1943/44. 76.9 20.0 3.1 

1944/45 89,4 8.8 1.8 

1945/46 84.2 14.8 1.0 


Milk and Cream. Despite an unfavourable season supplies 
of milk for the fresh milk trade were well maintained although 
milk was in short supply in both Salisbury and Bulawayo for a 
short period towards the end of the year. 

The conditions under which milk and cream are |)roduced on 
the farms continue to show improvement although progress in this 
'direction during the last year has been veiy slow due to a variety 
of' reasons such as a shortage of cement and building materials 
generally, lack of dairy plant and equipment, and in some 
instances a very definite shortage of labour. 

Prices O'f Dairy Products. The prices of dairy products were 
: advanced at the end of the year. 

IButter Pat. First Grade is. 8d. to 2s. 5d. per lb. raised to 
2s. to 2s. lOd. per lb., to which cream suppliers, particularly in 
the Dairy Bonus Scheme, received an extra 4d. per lb. 

Gheese, Wholesale, prices for Cheddar and' .Gouda cheese 
langed from ,is. 4d. to Is. ,5d. per lb. and retail prices from ls. '7d. 
and is. 9d.' to ls. ',8d. .and Is. lOd. respectively for cash and credit 
iilales. ^ "Tn addition the ' Government' paid a subsidy of 2d. per lb,' 
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on First and Second Grade Cheddar and Gouda so that the actual 
wholesale return for first-grade Cheddar was Is. fid. per lb. As 
in the case of butter, however, a new price structure was intro- 
duced right at the end of the season whereby the 2d. subsidy was 
discontinued and the wholesale and retail prices raised respec- 
tively to Is. 8d. and 2s. per ib., the existing margin between cash 
and credit retail sales being abolished at the same time. On the 
basis of these new prices, milk made into cheese should now b.e 
worth at least Is. per gallon in addition to which participants in the'. 
Dairy Bonus Scheme receive a further Id. per gallon. 

'Whole Milk. Prices at Salisbury and Bulawayo remained at 
the same levels as last year, ie., 3d. and 4d. per pint respectively 
for cash and credit sales except for a period of three months early 
in the season when milk prices in all the larger towns in the 
Colony were increased by Jd. per pint for cash and |d. per pint 
for credit sales as compensation for the reduction in yield caused 
by maize ratioiiig. 

Prices at Gwelo and Umtali Tvere raised to the same level as 
Salisbury and Bulawayo half-way through the year. As with 
butter and cheese, new prices were introduced right at the end 
of the season following on the increase in the price of maize. 
Under this arrangement the price of milk in quantities of one 
gallon or more was raised to a flat rate of 2s. 4d. per gallon 
whilst retail prices were increased by Jd. per pint. 

From these prices, therefore, it is fairly evident that the dairy 
industry will be hard put to maintain production at the present 
level during the next few years. It is difficult to reconcile this 
somewhat depressing outlook with the contention that the 
industry is making progress, but it is nevertheless a fact that the 
dairying industry has made considerable headway in some 
directions during the past few years. 

During the past few years dairying has had great difficulty 
in holding its own in competition with other more remunerative 
and less arduous forms of farming and it is feared that this state 
of affairs will continue as long as tobacco prices remain at the 
present high level and labour is difficult to obtain. Within the 
past three years quite a number of producers have switched from 
dairying to other forms of agricultural production such as beef 
and tobacco, but as against this, quite a few newcomers h,ave 
entered the dairy industry. The effect of the entrance of these 
newcomers to the industry will, however, not be felt for some 
time to come; and it is unlikely therefore that production will 
show any sudden increase on this account. 

The industry is now in the process of discarding the old; 
primitive unhygienic practices of the past for the more up-to-date 
and -efficent methods of the present, but this transition will take 
many' years to effect and it seems doubtful whether there will' be ; 
any appreciable increase in production during the process. Once 
the change is complete, however, the industry should,' be "able to 
produce more than sufficient dairy ■ produce for all '.requirements. 
Certain' factors are definitely assisting in this progress. ' They are— 

,(a) Milk Recording Schemo. ■ Progress continues , to be made 
ill, the treatment of dairy stock and the provision of winter' .feeding 
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of young growing stock and' milking cows. Dairymen are 
gradually realising that it is essential to have special reserves 
ill the form of silage, etc., over and above the normal annual 
requirements. 


The scheme is expanding, as is shown by the following 
figures : — 


Year 

No. of Herds Tested 

No. of Cows Tested 

1943 

.. 59 

4,034 

1944 

no 

5,380 ■ 

1945- ..... 

.. 130 

7,000 

1946 .... 

153 

8,407 


Herd Averages. 


Y,ear 

No. of 
Cows 

Milk lb. 
per Cow 

% B.-Pat 

Lb. B.-Pat 
per Cow 

Days 

1941-42 

1,811 

5,621 

3.65 

204 

280 

1942-43 ...... 

1,829 

6,161 

3.67 

226 

285 

1943-44 

2,462 

6,252 

3.71 

232 

283 

1944-45 

3,532 

6,050 

3.66 

221 

278 

1945-46 

4,389 

5,768 

3.69 

213 

280 


(b) Dairy Bonus Scheme. The second year of the Dairy Bonus 
Scheme ended on the SOtli September, 1946. The number of pro- 
ducers participating in the Scheme was 123, as against 100 the year 
before; of this number, 5 failed to qualify for the bonus. The re- 
maining 118 producers received collectively a sum of over £6,000, 
representing the bonus on 434,172 gallons of milk made into cheese 
and 261,937 lbs. of butterfat delivered to the creameries. This 
represents close on 29 per cent, of the total butterfat supplied to 
the creameries and 58 per cent, of the total milk made into cheese. 
The average bonus received was £55, although individual bonuses 
in some ’cases amounted to £200. 

The Scheme has unquestionably brought about a considerable 
improvement in the conditions and methods of production on the 
farms of the participating dairymen and there is no doubt that if 
the Scheme continues long enough it will have the effect of placing 
dairying on a much-improved basis. 

: Watioual Milk Scheme. - A National Milk' Scheme is still under 
consideration. The supply of milk to most centres in the Colony is 
not ■satisfactory, and a /Scheme of this nature appears' necessary to 
ensure the distribution of hygienic milk at reasonable prices to the 
consumer. Both the producer and consumer should benefit from an 
organisation of this, kind, and developments' in the past year seem 
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to Lave brought the establishment of a National Scheme ■ appre- 
ciably nearer. 


CHEMISTRY. 

Owing to the large increase in the number of samples submitted 
to the branch for analysis, the main activity of all the officers of 
the branch, with the exception of those entirely engaged on special 
services, such as pasture research and dehydration, has been the 
accomplishment of the more or less routine analytical work. 

The officers engaged in routine analytical work also carry out 
a considerable amount of advisory work, both by correspondence 
and interview, mainly in connection with the reports on the results 
of the analyses of the samples submitted. 

The opening up of new areas of land settlement and the estab- 
lishment of new irrigation schemes is making a progressively in- 
creased demand for advice on soil problems and the manurial 
treatment of soils, and it is in this direction that the work of the 
branch has shown the greatest increase during the past year. 

Fertilisers. Although fertiliser supplies were somewhat better, 
the year was a very difficult one from the control point of view, as 
the demand for nearly all types of fertiliser was greater than in 
any previous year in the history of the Colony. 

In spite of controls, temporary shortages, largely due to trans- 
port difficulties delaying the arrival of superphosphate from the 
Union of South Africa, caused some dislocation in the arrange- 
ments of tobacco and maize growers, as they were not always able 
to get delivery of their fertiliser at the required period. This has 
meant that in a few cases growers could not take up their full 
allocations as, owing to labour shortages, they were not able to 
apply fertiliser at the required period. 

The supply position with respect to nitrogenous and potassic 
fertilisers, although somewhat improved, is, owing to increased de- 
mand, still very difficult, and it seems probable that fertiliser 
distribution will have to be controlled for the 1947-48 season, and 
possibly longer. 

Representations made by the High Commissioner's Office to 
the Board of Trade in London for an increased allocation of nitro- 
genous fertilisers were not successful, and, therefore, until such 
time as adequate supplies become available, the rationing of ' fer- 
tilisers will need to be continued if equity of distribution is to be 
maintained. 

Soil Survey. ’ A number of local soil surveys were carried' out 
for immediate practical use. It was ' not, however, possible to 
commence a general soil survey of the agricultural area on account 
of shortage of staff and transport. It is hoped to make a serious; 
start with the work of classifying and mapping the soils of . the' 
Colony in the coming year. 

Co-operative Investigations'. Very useful research and investi- 
gations were carried out in co-operation with the branches con- 
cerned in the fields of Pasture Research, Dehydration and plant 
Pathology. 
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TOBACCO INDUSTRY, 

Production. The acre yield of both fiue-cnred and dark fire- 
cured Virginia tobacco was very good considering the adverse 
seaTOnal conditions under which the crops were grown, but the 
quality of the tobacco was not good. The season proved more 
favourable for the Turkish type crop and resulted in a fairly high 
yield o! medium quality being harvested by the growers. 

Only limited stocks of fertilisers were available and supplies to 
growers were strictly rationed. The maximum allocation to any 
grower remained at last year’s level, namely, 300 lbs. per acre. The 
requirements of ex-Service men commencing tobacco growing 
operations on their own farms were met from a stock of fertiliser 
specially reserved for that purpose. In order to eke out their 
fertiliser supply, an increased number of tobacco growers made 
supplementary applications of kraal manure and comj)ost to their 
tobacco lands. 

Native labour remains a problem on many farms and an acute 
shortage of labour seriously hampered the harvesting of the crop. 
In some instances an appreciable acreage of tobacco remained un- 
harvested. The greatest difficulty in obtaining native labour was 
experienced by new settlers, the majority of whom are ex-Service 
men who commenced farming operations this season. 

Admission to the register of growers of Virginia and Turkish 
tobacco and the allocation of basic acreage quotas to tobacco in 
pursuance of the policy introduced during the war period was con- 
trolled in accordance with the general requirements of the industry 
and the available stocks of artificial fertilisers. The number of 
applicants for admission to the register of Virginia tobacco growers 
was 1,273 (including 211 ex-Service men), compared with 925 (in- 
cluding 32 ex-Service men) registered in the 1945-46 season and 848 
growers in the 1944-45 season. The applications for admission to 
the register of Turkish tobacco growers number 1,405 (including 179 
ex-Service men), compared with 1,026 (including 56 ex-Service 
men) registered in 1945-46 and 760 growers in 1944-45. 

Markets. The acreage planted to flue-cured tobacco was 74,420 
acres and to fire-cured 1,019 acres, and to sun- and air-cured tobacco 
61 acres. Some 10,632 acres were planted to Turkish type tobacco. 
In comparison with last season, the acreage under flue-cured to- 
bacco increased by 3,373 acres and dark fire-cured decreased by 43 
acres, while Turkish tobacco increased by 769 acres. The com- 
bined production of all types of tobacco amounted to 47,219,399 
lbs., representing a decrease of 4,794,326 lbs. below last year’s 
returns. 

Sales of Virginia type tobacco over the auction floors amounted 
to 41,548,836 lbs, flue-cured leaf, which realised £5,600,611, or an 
average of S2.35d. per lb. The weight of dark fire-cured tobacco 
sold was 563,275 lbs., valued at £39,811, or an average of 16.96d. per 
lb. Growers consigned direct to overseas markets 308,600 lbs. 
of flue-cured tobacco valued at approximately £38,578. There was 
no consignment of dark fire-cured tobacco. 
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Receipts for Yirginia type tobacco therefore aiiiouiited to 
approximately £5,679,0005 compared with £3,904,767 received by ., 
growers for last year’s crop. 

A special feature of the auctions this year was the marketing 
of 279,299 lbs. of N.-W. Rhodesia hue-cured Virginia type leaf, 
which sold for £S3,760 5s. lid., or an average price of 29.0ld. per ib. 
It is expected that the sale of Northern Rhodesian tobacco will 
become a permanent feature on our local tobacco auction doors. 

The weight of tobacco exported to Protected Markets was 
29,985,086 lbs. liiie-eured and 238,682 lbs. dark fire-cured, making a 
total of 30,203,768 lbs. Virginia type tobacco despatched to these 
markets. The exports to Foreign Markets were 10,196,567 lbs. flue- 
cured and 27,528 lbs. dark fire-cured tobacco. In all, 40,427,763 lbs. 
of Virginia type tooacco was exported from the Colony during the, 
year. The number of export permits issued for this tobacco was 
1,833, including permits for 266 samples. 

The question of marketing Southern Rhodesia Turkish type 
tobacco by auction w^as finally determined by the growers in a' 
referendum held during July. The first sale of Turkish tobacco ov.er 
the auction floor was held on 9th September, 1946, and regular sales 
foilow^ed throughout the season, which closed on 29th November, 
1946. The auctions were organised and conducted under the aegis 
of the newly-appointed Southern Rhodesia Turkish Tobacco 
Industry Board and worked smoothly from the start. The results 
to growers and buyers are reported to be satisfactory. The total 
weight sold amounted to 1,175,118 lbs., which realised £106,254 
17s. Id., or an average of 20.l7d. per lb. The bulk of the crop, how- 
ever, is sold under contract by the Turkish Tobacco Co-operative 
Co. of Rhodesia, Ltd., and consequently no official sales figures are 
available in regard to this portion of the crop, but it is estimated 
that the average price received by growers was 22d. per lb. ■ 

The quantity of tobacco marketed through the agency of the 
Turkish Tobacco Co-operative Co. of Rhodesia, Ltd., was 3,393,3;^ 
lbs., valued at £311,056, thus bringing the total weight sold to 
4,568,464' lbs., valued at £417,311. 

Parcels of Northern Rhodesia Turkish type tobacco are mar-'' 
keted in >Southern Rhodesia each season, but the weights' are not 
included in the figures stated for Southern Rhodesia tobacco. Dur- 
ing 1946 the quantity of Northern Rhodesia ' Turkish leaf sold here 
was 755,360 lbs. 

The quantity of Turkish type tobacco exported from Southern 
Rhodesia during 1946 amounted to- 4,689,999 lbs., of which 770,800 
lbs, was despatched to Empire countries and 3,919,109 lbs. to. For- 
eign Markets. The total- value of - these, exports was £469,000,', 
Altogether- 223 export permits were issued, including permits for ,82 
samples, ■ ■ 

In common with tobacco producers ihrou'ghout the British Com- 
monwealth, the' Southern Rhodesia tobacco in-dustry is' ' very 
perturbed- over the possibility of the Imperial 'Preference being' 
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withdrawn. Suitable representations have been made to the Im- 
perial Governinent by our own Government stressing the vital im- 
portance of the preference to our tobacco industry and asking that 
it be retained if possible. The tobacco industry is of major econ- 
omic importance to Southern Ehodesia, as can readily be 
appreciated by the fact that the total value of the 1945-40 crop 
amounted to £6, 096,3 11 approximately. 

New legislation introduced during the year included the Turkish 
Tobacco Act, 1946, which was promulgated on 1st March, 1946, 
This Act is for the better organising of the industry and orderly 
marketing of Turkish type tobacco. 

Experimental Work, Principally for the benefit of ex-Service 
men settlers in the Ivaroi Land Settlement Area, the Karoi Experi- 
ment and Demonstration Farm, under the direction of the Chief 
Tobacco Officer, was opened on 3rd July, 1946. Work was hampered 
by lack of water and difficulty experienced in securing native labour, 
but a limited acreage was planted to Virginia flue-cured and Turkish 
type tobacco, cotton, ground nuts, and general farm crops before 
the end of December, 1946. 

Following on the completion of the development work on the 
Turkish Tobacco Plant Breeding Station, Umgiisa, Bulawayo, 
irrigation experiments, wilting experiments, curing experiments and 
a new series of rotation trials were introduced this year. The new 
buildings constructed include a guest hut, one wilting room, one 
store room and a cottage for the Technical Assistant. 

A comprehensive plant for the extension of tobacco research and 
experimental work has been drawn up during the year. It is hoped 
that considerable expansion of these essential activities will be 
realised during 1947. 

General. The Colony owes a great deal to the tobacco industry, 
which is now expanding about as rapidly as the supply of labour 
and fertilisers, the limiting factors, will allow. It will be a difficult 
matter for this country to assimilate this expansion without either 
displacing food production or raising the price of food products to 
artificial levels, in competition with tobacco. This problem has 
'''been, referred to elsewhere in this report. There is an obvious 
danger in investing everything in tobacco as many newcomers to 
the industry are doing to-day and, in the long-term interest, tobacco 
farmers must diversify their efforts more and maintain some econ- 
amic balance in their enterprise. Established growers are realising 
this and are investing more of their capital and labour in other 
forms of farming as opportunities permit. 

DEPAETMENTAL EEPOETS. 

, The detailed' reports relating to the work performed by the De- 
partment' of Irrigation, "Lands, .Surveyor General, Veterinary and 
Veterinary,, Eesearch have been' submitted separately to the House. 
Only very' brief references have been made in this report on matters 
dealt with by these important Departments. 
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COMCLDSION. 

I have to record the retirement of Mr. C. L. Robertson, O.B.E., 
Secretary, Department of Agriculture and Lands, during the year. 
He has left behind him a very high standard of service, and I wish 
to express my thanks to ail members of the Division for the willing 
co-operation and loyal support which has made the task of taking 
over from him much easier than it might have been. 

In addition, I must pay tribute on behalf of the Division of 
Agriculture and Lands to the great assistance rendered by the 
Rhodesia Mational Farmers^ Union, the Rhodesia Tobacco Associa- 
tion and kindred associations, the Food Advisory Committee and 
the Natural Resources Board. The co-operation of these bodies is 
of decisive importance. 


A. E. ROMYN, 

Secretary, Department of Agriculture and Lands. 
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Farming Calendar. 


By tile Officers of the Department of Agriculture. 


[Owing, to numerous requests for an up-to-date bulletin on 
lamiiiig notes, the following notes have been compiled by the 
various officers of the Department of Agriculture. 

The notes from September to February are given below, a,ri.d 
it is hoped to publish the March to August notes in the next issue. 

The notes will then be published in one complete bulletin, e,ii- 
titled ^‘Farming Calendar/^ towards the end of October. — Ed.] 


SEPTEMBER. 


GENERAL CROPS. 

Prepare your compost heaps. Utilise your labour to the fullest 
extent for stumping and clearing more land for mixed crops, and 
for general farming development. Do not be satisfied unless each 
year sees more profit-earning development work effected. Good 
organisation of the farm work will permit of much being done 
without great cost. Press on marking out holes for'ffiand planting 
of maize, and apply manure and fertiliser. Phosphatie fertilisers, 
which are to be broadcast and ploughed or harrowed in, can be 
applied. Lands may require a second ploughing about this date, 
before being seeded. Danger from frost should be past 
now, and crops susceptible to frost, such as potatoes, may 
be planted where land is moist. Pumpkins and early 
maize may be planted in vlei lands. Edible canna may be 
planted dry,' during the latter half of this month. Overhaul all 
implements and replace worn parts. Putting this off until the 
planting season may mean serious loss of planting opportunities. 
Ploughing and cross-ploughing should be hurried on ; also the 
."ploughing under of farmyard manure. Make every effort to secure 
as"'good'a seed-bed as possible; good seed-beds mean early planting 
and, good stands; and good stands are all-important in securing 
good'' yields. Do not make the seed-bed so fine that soil erosion 
'Js encouraged. 


TOBACCO. 

Hasten the preparation of seed-beds for flue-cured, type of to- 
bacco. The first batch of beds should be seeded about mid- 
September; subsequent seeding’ of 'the remaining beds should be 
done in batches' at 10 tO' 14' day intervals. The last , lot of beds is 
sown normally by the end of- Octoher. Seed-beds .for dark fire- 
cured type of t'obac-co ■ should be prepared for seeding, which com- 
mences after the' first 'week in October. 
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For Turkish type tobacco the first seed-beds are sown from 
mid-November onwards and from two to three weeks earlier in 
Matabeleland. 

FOEESTEY. 

All cuttings struck in sand in July and not yet transplanted 
into good soil should have this done as soon as possible. Prelimin- 
ary sowings of Eucalypt seed should now be made' on a small scakj 
so that transplants will be ready in case the first half of the rainy 
season should prove favourable; otherwise bulk sowings should be 
postponed until October-November. The fire season will now be 
at its height, and care should be taken to see that all plantations 
are protected. 


OITEUS EEHITS* 

The fate of the citrus fruit crop is dependent upon the treat- 
ment the trees received during this month. If the trees have been 
given the treatment recommended in the August Calendar, and 
this treatment is followed by good irrigations and cultivation, a 
good crop of fruit may be expected, whereas a total failure will be 
the result if the trees suffer for' want of moisture at this season 
of the year. 

If not already done, ail top-worked trees should be headed back 
early in the month. This cutting back will induce the dormant 
buds (set in autumn) to commence growth. As the new shoots 
develop, the old tops may be further shortened back until the top 
is displaced with a new but profitable one. 

The packing of late varieties must be speeded up and com- 
pleted, if possible, by the end of the month, as the late-picked fruit 
is likely to deteriorate in quality or come into competition with 
Mediterranean fruits. ■ 

All adventitious shoots (water shoots on the main stem and 
suckers) must be cut off as they appear, and this work should be 
continued throughout the growing season. 

DECIBUOUS FEBITS. 

Newiy planted trees must not be permitted to become too dry ; 
watering by hand or gravitation, must be continued until the rains 
commence. Ten gallons of water, every fourteen days is sufficient,,., 
for young trees. These applications should be followed by the 
loosening of the soil and mulching to prevent undue evaporation' 
of the added moisture. Keep buck from damaging young trees., ■ 

All undesirable growths on the stem and in the centre of, the 
trees should be suppressed as they appear ; this will enable the 
retained shoots to develop normally. 

Early fruits must be thinned out this month; only: retain" two 
or,. 'three, fruits on ''each "bearing twig’ or shoot. Those that are" 
left will ' then develop into Targe and attractive fruits. . Eemove 
any apples at the tip ■ of shoots. ' Lime sulphur spraying at summer 
strength 1' - 60 will be necessary with' apple trees suffering from' 
mildew.' , : ' '■ 
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VEGETABLE GARDES. 

Sow Freiicli beans, leeks, spinach, cucumber, egg plants, celery, 
rhubarb, melons and tomatoes. Small sowings of peas, turnips, 
beet, lettuce, radish, carrots, parsnips and cabbages may be made 
now. Give side dressings of vegetable fertiliser to plants that are 
making slow growth, particularly in newly broken ground. 

ELOWER GARDEM. 

Cultivate extensively to prevent the soil surface becoming hard 
and to keep weeds in 'check. Water plants newly set out, especially 
such as have their roots near the surface. Thin and regulate grow- 
ing shoots on roses and various shrubs. Plant out cannas and 
chrysanthemums (for massing and border decorations) and other 
herbaceous plants. Divide violet plants and replant in fresh, well- 
manured positions. 


INSECT PESTS. 

Tobacco. If possible, use fresh seed beds. A site infested 
with nematode or eelworm should not be used for seed beds; 
the site can sometimes conveniently and profitably be planted to 
trees. For watering seed beds use water from a borehole, well, 
or mid-stream in that order of preference to avoid infestation by 
eelworm from the water supply. 

Seed bed plants may suffer from cutworms. Clearing the 
whole seed bed site including a strip of about 30 yards around 
it is advised as a July operation with the purpose of starving 
out ail stages of cutworms. If this was not done, do it now, and 
if cutworms are normally troublesome, bait the whole site by 
broadcasting a cutworm bait late in the afterhoon, keeping it 
away from any growing tobacco seedlings. Various, baits 
can be recommended and they ail need to be applied moist in 
the evening when cutworms mostly feed. One bait is made of a 
moistened mixture of 1 lb. Paris green or sodium fiuosilicate and 
20-25 lbs. wheat bran. Another is finely cut up succulent such 
as spineless cactus, or other finely cut-up greenstuff^ steeped for’ 
several hours in a solution of 6-| oz. sodium fluoride in two gallons 
of 'water. 

Bum over the seed beds with brushwood before sowing com- 
mences. Keep the beds well covered with seed bed cloth in the 
late afternoon and night. The bricks surrounding the beds 
should be well joined and free from gaps. 

On seed bed sites where small black or brown ants are known 
to carry away the germinating seedlings to a serious extent, the 
ravages of these insects can be avoided by spreading over the 
newly sown beds a one-eighth inch deep layer of cleaned river 
sand of medium grade.' 

When the seedling leaves are about the size of a sixpenny 
piece, begin regular weekly spraying with lead arsenate powder, 

1 Ib., water 30 gallons, plus a spreader. The lead arsenate should 
be mixed with a small quantity of water to form a smooth paste 
before adding to the rest of the water. It is wise to incorporate 
tobacco extract in the lead arsenate spray and both may be 
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incorporated in tlie Bordeaux mixture used against diseases^ 
provided that home-infused tobacco wash is not used. Sprays 
containing lead arsenate and/or tobacco extract should not merely 
be sprayed lightly over the tops of the seedlings but should be 
applied in a line, forceful spray which will penetrate the dense 
cover of foliage. If bucket pumps are used it is advisable to have 
at least three yards of rubber hose attached. Where pneiiinatic 
type pumps are usedj operators should be made to keep up' the 
■right pressure. Equipment should be cleaned out with water after 
each day of use. 

Examine all tobacco lands more than once to ensure that they 
carry no regrowth from the previous tobacco crop. 

For cleaning of tobacco sheds, barns, and store rooms, see 
August notes. 

The walls, rafters, equipment, etc., of tobacco rooms can, 
as a wise precautionary measure, be sprayed with D.D.T. The 
best time for this would be in the first half of September, but up, 
to the first week of October is suitable. D.D.T. spray should not 
be applied at the same time as whitewash, nor for a week or two 
after whitewashing has been applied. A fairly concentrated wet- 
table powder sprayed on by means of a knapsack sprayer or stir- 
rup pump (not a household atomiser) should leave a good residual 
coating of D.D.T. 

Cotton. By law, ail cotton plants must be destroyed by 1st 
October each year. Cotton standing after September harbours red 
boliworms, stainers, and jassids, and encourages them to multiply. 
Hibiscus weeds and wild hosts of the stainers should be sought 
out and destroyed. 

Potato. Early crops are liable to sufier from leaf-eating 
caterpillars and beetles and may be sprayed with lead arsenate, 
1 lb. in 25 gallons of water, plus spreader, or with other more or 
less insoluble arsenical dusts or sprays, or with certain fluorine 
dusts, or with modern synthetic organic insecticides as may be 
advised by the manufacturers. 

Tubers infested with eelworm should not be planted, nor 
should eelworm infested land be used for the summer potato crop. 

Legumes. Beans planted under irrigation during Septeinher 
usually escape serious infestation by stem maggot. 

Orchard. Black citrus aphis may be present on new growth 
and if troublesome it may be controlled easily by commercial or 
home made tobacco sprays. ^ 

Thrips may be present on the very young citrus fruits. To 
'combat them, spray with a bait of 2 lbs. tartar emetic, 2' ibs. white, 
sugar, and 100 gallons of water. Somewhat stronger concentra- 
tions have also been advised. Several applications at about ten- 
day intervals may be required. D.D.T. sprays ■ have also been 
found effective. 

' The .early, regular, frequent, and effective disposal ■ of fallen 
and stung fruit .of any kind infested by False Codling Moth , is 
important in the control, of that insect. , . 
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G-arcieii« Green-fly or aphis' on ca.-bbage may sometimes be 
kept under control by repeatedly dislodging them by means of a 
powerful spray of water aimed at the under sides' of the leaves 
and ill the crown of young plants. Good garden-hose pressure 
is suflicieiit. A surer method is the use of tobacco extract sprays 
as reconiiiiended by the manufacturers. Po not '"put in a little 
extra’*’ when the pest is severe on well-grown plants, because in 
these circumstances certain parasites are present in large numbers 
&xid may be killed by too concentrated a spray, although not 
affected by normal sprays. Spraying should nevertheless- be 
thorough. 

Webworiiis and other caterpillars attacking young cabbage' and 
similar plants may be controlled by dusting with a mixture of 
1 lb. Paris green and 20 lbs. finely sifted hydrated lime or flour, 
or 1 Ib. lead arsenate powder to 4 parts of line lime, or with D.B.T. 
powder. The dust should be applied by means of dusting-bellows 
or a dust gun, or, under larger scale coiiditionsj by appropriate 
dusting equipment. Spraying with 1 lb. lead arsenate in 30 
gallons water plus spreader can be substituted for dusting, but it 
is. often difficult to obtain an even deposit on cabbage leaves. Flea 
beetles which appear later on turnips may be controlled in the 
same way. Do not use poisonous insecticides on leaves which are 
to be eaten, therefore stop spraying with these a few w’-eeks before 
plants such as cabbage are to be ' ready. Derris and similar 
insecticides can be substituted during this period. 

Young marrows, cucumbers, melons, etc., may be badly 
damaged by beetles. They can he protected by gauze covers. 
When larger, they withstand attack. Unthrifty plants may be 
found to be infested by aphids on the under sides of the leaves. 
If so, spray with tobacco extract and soap. 

In most agricultural pursuits, remember:— 

Oleanlmess Aids Insect Control^’ 

PLANT PATHOLOGY, 

Overhaul pumps and flt new washers where , necessary. 

- Examine hoses and nozzles; replace worn parts. Order spray 
_ material for wet season; do not forget a spreader. Purchase seed 
disinfectants and treat seed of maize, monkeynuts, peas, cabbages ^ 
cauliflowers, turnips, cucumber and other vegetables. 

Prepare tobacco seed-beds ready for burning. Burn veld 
round- seed-bed site to inhibit aphis and avoid rosette. Make sure 
"seed- is cleaned and treated. 

; -Remove and destroy all old Turkish tobacco stalks by Septeni- 
, her '1st; bury all remaining ' refuse in compost heap or pit. ' Make 
'. arrangements for spraying the new crop. 

Spray irrigated potatoes with copper fungicide. 

Apply lime sulphur sprays to deciduous fruit' trees according 
to stage of ■ bud development. Dust vines with sulphur. Spray 
peas with lime sulphur ( 1 - 60) when weather is hot to eradicate 
8^j:ihddew. , Keep tomato beds 'well mulched ,to prevent -blossom-end 
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rot. Do same with lettuce to prevent head rot. Spray straw- 
berries with lime-sulphur (1 - 100 ), and colloidal : sulphur (Ijlb. - 100 
gallons spray), plus 40.% nicotine extract (1 - 800) or dust with 
sulphur and nicotine to control mildew and virus diseases. 

BOTANY. 

These are the months when the ^‘Tulps^^ (Moraea spp.) an,d 
'‘ SSlangkops'^ spp.) appear ' and during this period are 

likely to be the cause of veld poisoning in cattle. They will 'he 
coming into flower at this time. of year and if suspected of causing 
veld poisoning, whole plants, tightly wrapped in newspaper, should 
he sent in to the Branch of Botany and Plant Pathology for 
identification. September is also the month when hT^Kausaan, 
(Bichapefalu/n cymosum L.) -will be flowering. It occurs only on 
the Kalahari sands of the Bulawayo area but at this stage it is 
likely to cause cattle deaths and cattle should not be allowed to 
graze freely on it during this period. It need cause no worry at 
other times of the year as it is only at flow^'ering time that it is 
poisonous. 


PASTURES. 

This is a good month to cut out scrub and bush growth if lab- 
our is available. The ideal to aim at in Ehodesia is parkland which' 
can be mown, as the use of the mower is normally the cheapest, 
means of controlling weed and scrub encroachment. Mowing is 
also the best means of avoiding the necessity for burning and im- 
proving the quality and carrying capacity of veld grazing, so carry 
on with this operation as far as possible. The mo'w.n grass will ' 
make useful compost. 

VIei land burnt in August should be greening over. Care should 
be taken not to commence grazing too soon, as too early use re- 
duces growth, and once on green pasture, stock lose their taste for 
dry grazing. It is best to put the animals on the viei for a few 
hours a day only at first. Burn ofl the remaining viei land to be 
burnt that season. 

Planted viei land pastures should be producing useful feed this 
month. Graze rotationally if sufficient paddocks are available and 
avoid over-grazing. 

• CONSERVATION. 

The following is a short summary of Conservation work tabu- 
iatecl for carrying out on a month by month basis : — 

1. Construct new" contour ridges. 

2. Rebuild old contour ridges. 

3. Road repair work, pa 5 dng special attentio,n to disposal of 
water fromu’oad drains. 

4. Maintenance ' wmrk on storm drains. 

5. Primary gully control work. This should include fencing of 
gullies and badly eroded areas. . ■ 

'6. Construct: pasture furrows and viei contours. 

•7. Carry out veld fire' protection measures, with particular, re- " 
gard to gullies. 

8. Prepare holes for planting Icudzu. 
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LIVESTOCK. 

Bee! Cattle. Rancliing cattle go through a very critical time 
from now oHj and cows with calves at foot will be getting very thin,. 
Go through them carefully, sort out the thin cows and wean tlieir 
calves. Put the cows on better grazing and do everything possible 
to keep the weaners going. If ample roughage is available, pen 
them. If not, put them on good grazing and if necessary feed a 
pound of cubes or 1 to 2 lbs. of cotton seed each, daily. Keep^ a 
'dose watch on cows showung signs of early calving and give any 
in need of it assistance in the form of silage, legume hay, cubes or 
some other suitable supplement. In the drier parts of the Colony 
calving should, of course, not commence before green grazing is 
assured. 

ilpart from thin cows, go through the herd and sort out and 
assist any animals which may need it. One always gets some thin 
cattle at this time of the year and assistance is more economical 
than selling their hides. Do not let cattle go back so much that 
they cannot be pulled through. 

Don^t forget to give the bulls extra attention and feed so that 
they will not get too thin. 

Where steers are being fattened in pens they should be fed 
according to their condition. Towards the end of the fattening 
period lO-U lbs. of concentrates each per day will be necessary. 

Bairy Cattle. In the better rainfall areas early green grazing 
will be available in vleis. Depending on the amount and quality of 
it, continue or discontinue with the feeding of succulence and hay. 
Concentrate feeding should be sufficiently liberal to maintain pro- 
duction on a high level. In the dry parts of the Colony dairy herds 
should be kept in the pens and fed ail the good quality veld hay 
and/or maize stover they will consume. Legume hay and silage 
should, of course, be continued with, as well as adequate con- 
ce,ntrates. 

In-calf cows or heifers which are uddering up should be fed to 
calve in good condition, and young heifers should be fed sufficient 
good roughage to maintain them in good thrifty condition. Veld 
hay ad lib, plus 5-6 lbs. legume hay and 20 lbs, silage, is the most 
practical ration for this purpose.. 

Sheep. March lambs, if well grown, should be weaned and 
either put on to good grazing or allowed ample bean hay and a little 
maize. Do not let them get a setback, but keep them going so 
that they will be in good condition and make profitable weights by 
Christmas, Before weaning, mark the mothers of any weedy Iambs 
'.■and, fatten them for sale, too. They are useless for breeding 
'purposes. 

Continue dosing at 3- to 4-weekly intervals as per veterinary 
instructions. 

As next month is the best time to put the rams to the ewes, 
■give- the , latter , so'me feed, such aS' a little bean hay and silage if 
they are not on green grass. This will ensure that they are in an 
improving condition when bred and larger lamb crops will be 
obtained.. 
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Make sure that the rams are also in good condition and ready 
for work. 

Pigs. At this time of the year pigs getting no good quality 
legume hay or green feed often suffer from vitamin deficiency. It 
is very important, therefore, that they should get a handful of green 
feed daily. On most farms very little separated milk wdll be avail- 
able. Where this is the case, be sure to include sufficient (10%) 
carcase meal in the concentrates. 

^ BAIEYIMG. 

Now that the hot weather is approaching, it becomes necessary 
to concentrate in detail on methods of production. 

Undesirable fermentations, gassiness and over-ripe returns 
are more prevalent during the warm and hot weather. 

Milking operations should be carried out with the utmost care. 
Udders should be washed immediately before the milking opera- 
tion, preferably with a weak disinfectant solution such as per- 
manganate of potash. 

The use of reims should be discouraged and cow hobbles used 
for securing the legs of cows during the milking operation. 

A supply of fresh clean water should be available and cows 
should not be permitted to water at dams or stagnant pools. 

Dairy utensils should receive special attention during the hot 
weather and added precautions taken to ensure that buckets, cans, 
etc., are cleaned immediately after use first in cold water, then 
in hot water to which soda or some other washing compound has 
been added and finally in clean water to remove all traces of the 
washing compound. 

Sterilization of all dairy utensils after each washing is of the 
utmost imp or tan ce. 


VETEEIHAEY. 

During these months veld poison will probably appear due to 
the cattle eating poisonous plants which appear in burnt veld and 
in the vleis before the early grass. . Deaths from tick-borne dis- 
eases should be very little in evidence. 

POULTEY. 

Poultry of all ages — fowls, turkeys, ducks and geese — suffer 
from exposure to the sun's rays if not provided with shade. Like" 
humans, they must be able to move from sunshine to shade some- 
times as required. As the summer weather sets in, a free circula- 
tion of air in the runs and shade during the day are essential for 
their well-being. The sleeping quarters should be well ventilated 
at night. One often finds the growing stock overcrowded at night' 
with the minimum, ventilation and the runs enclosed with grass 
screens long after the hot weather has set in.' This must be 
avoided. Whilst grass screens are useful protection against wintry 
winds, they must be removed as the hot weather' approaches. Pro- 
vide ample overhead shade, preferably the natural shade of trees. 
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Above ali^ avoid overcrowding the hoppers and sleeping accom- 
modation. This saps the vitality and may lead to cannibalism 
and mortality. 

The importance of ample succulent green food to poultry of 
ail ages during the forthcoming hot months cannot be over-emphas- 
ised. It should be supplied in hoppers or wire baskets twice daily^ 
as much as the birds can consume, at 7.30 a.m. and again at 5 p.in. 
A lack of green food impairs the health of poultry of all ages. In 
the case of a laying flock, fewer eggs are produced, often with 
watery white and pale-coloured yolks. The growing stock is more 
susceptible from a health point of view, resulting in stunting and a 
dietetic condition known as nutritional roup, followed by mortality. 
A liberal supply of green food, either -succulent or lea! meal, must 
be included in the daily bill ofiare. The feeding of yellow 'maize 
when available also has beneficial results in that respect. The 
symptoms of the condition referred to are similar to those found 
in the infectious form of roup, but without the characteristic odour 
associated with roupy disease. There is no doubt that many young 
growing stock are adversely affected each year by a lack of green 
food. During the dry season the available supply of green food is 
usually much reduced, when it will be a good opportunity to make 
full use of leaf meal in the mash, and if necessary, sprouted cereals 
could also be used to advantage. Leaf meal, either dry sunflower 
leaves or lucerne at the rate of 10 per cent, should be incorporated 
ill the mash. 

Continue to cull out unprofitable birds from the laying flock ; 
those in trap-nested flocks are easily detected. By this time there 
should be many surplus cockerels fit for disposal at twelve weeks 
of age; their accommodation would be put to better use for occupa- 
tion by the growing pullets. Keep the best of the stud cockerels, 
get rid of the remainder during the next few months. Caponising 
is done at eight weeks old in the case of the light breeds and ten 
to twelve weeks when applied to the general purpose breeds, Bull 
details of this operation and rearing and fattening of table poultry 
are given in Departmental Bulletin No. 1312. Cull out the unpro- 
fitable birds in the laying flock, and the growing stock which are 
not. making satisfactory progress, and all surplus cockerels. 

' , Egg prices during the last half of the year are lower than -those 
during the first half. Egg prices in relation to production move 
the' opposite way. When production is at its peak, prices are 
-lowest; when production is lowest, prices are highest. This is the 
answer to the question as to why the price of eggs, in contrast to 
the price of other human foodstuffs, is subject to fluctuations which 
reflect in the cost of living statistics. 

Poultry foods are accountable for 50 per cent, of the cost of 
egg production and' table poultry. The- relationship between the 
price of eggs and the price of poultry food is most important at 
this -period of the year. When egg prices are high in relation to 
the price of food, conditions are favourable for egg production. 
'When the, price of eggs- is low. in. relation to the price of' feed, con- 
ditions are unfavourable. ' -The 'factors that "cause egg- prices .'to' 
be high or low in relation, to feed costs are largely b-eyond the' con- 
trol of individual poultry producers. Feed- costs ' are ■' generally 
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static with a tendency to increase irrespectiye of the general price 
for eggs. It is obvious, therefore, that rigorous culling of all sur- 
plus and unproductive stock is an important economic , feature at 
this season of the year, and so to maintain to some extent the 
monetary returns from the poultry flock. 

Eggs, Marketable eggs deteriorate rapidly when ex|X)sed to 
high temperatures. They should be collected at least twice daily 
during the hot months of the year and placed in a cool situation 
not exceeding a temperature of 70 degrees F. if possible. They 
should be marketed at regular and frequent intervals, preferably 
within three days after production. Waterglass is a satisfactory 
preservative for the home preservation of eggs. The production of 
infertile eggs is recommended for commercial purposes, either 
storage or for market. 

Bucks. Ducklings which are being reared for table should not 
have access to swimming water. They are required to make the 
maximum gains in weight in the shortest possible time and swim- 
ming exercise should be reduced to a minimum. In the case of 
ducklings selected for future breeders or the laying flock, these 
should be allowed swimming water wdien well grown, from about 
twelve weeks of age. 


OCTOBER. 


GENEEAL GEOPS. 

Prepare your compost heaps for rains. If not already attended 
to,, overhaul all farm implements and replace worn parts to ensure 
efficiency. Shell ground nuts required for the season^s planting. 
Ploughing of old lands should at latest be finished this month. If 
seed potatoes will not keep in good condition until next month 
they may be planted now, but they must be planted deep. Edible 
canna may be planted this month before rain falls; also velvet and 
dolichos beans towmrds the end of the month for green manuring. 
Harvest winter cereals, and plough under the stubble as soon as 
possible after harvesting. When rains have fallen, make every; 
effort to improve the tilth of those lands which will be planted first. ' 
On cloddy lands already ploughed, seize the opportunity to break 
down the clods by drag and disc harrow, as showers of rain fall. "A 
spiked roller is very useful for this work. A good tilth means good 
planting, and a good stand of’ maize. When necessary, keep the 
harrows going' to check early weed grow^th. Clean lands at this, 
time' of year 'are an insurance 'against cut worm and other pests*. 
If weather condition's permit, plant a trap crop of maize to attract 
stalk borer, and to feed to pigs and other stock, Hew land to.' be 
ploughed, and intended for planting this season, should" be cleared 
of' heavy grass or weeds, by burning or cutting for compost, , to 
ensure "good work being done 'by the/ ploughs. Such land is best' 
planted to legumes or potatoes. 'Seasonal showers of rain:. are' liable 
to' spoil unburnt bricks" unless protected. " Clean out guttering, and 
down spouts of house and farm buildings. Press on. with develop- 
'me,nt work so as to complete it before: rains .break, and with holing 
lands for hand-planting maize. ■ ■" -■ 
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TOBAOCO. 

CaotiEiie to sow seed-beds. Where grass has been put on the 
seed-bedfs to assist germination, a daily inspection should be made, 
and as soon as the first few' plants make their appearance, the 
grass should be raised up a little from the bed to prevent the plants 
.p'owing spindley. All possible preparation for the coming plant- 
ing season should be made. 


FOEESTBY. 

The iiiain sowings of Eucalypt (Gum) seed should be made 
either in trays or in well prepared seed-beds. A well broken soil 
forming a fine tilth in the seed-bed ensures more successful ger- 
iiiiiiation and better plants. 

If transplants are being used, any seedlings which are ready 
should be pricked out. 

Beediings in open beds may have their tap roots cut, so as to 
develop fibrous lateral roots and thus produce good type stocky 
plants. Remember the plant feeds through its roots, he,nce the 
better the root system the healthier the plant and the greater its 
chaiices of successful establishment. If conditions are favourable, 
cross-plough and harrow, or pit land for planting broken up in 
early aiitiimn. Continue to guard against fires. 

CITEIJS FEUITS. 

Citrus trees should not be permitted to suffer for want of water 
if a good setting of fruit is desired. Continue irrigation at fairly 
frequent intervals, especially if it is windy. Cultivation must 
follow each irrigation when soil is fit to work, otherwise a large 
amount of moisture will be lost by evaporation. The packing of 
late fruit for export should be completed early in the month or 
before, the rains commence. Suppress ail stem growths or water 
shoots as they appear. Young trees planted last season may with 
advantage have the stems whitewashed or washed with Bordeaux 
mixture paste; this will prevent undue sun-scalding of the unpro- 
tected steins. Plant cover crops with the first good rains. 

DECIDUOUS FEUITS. 

Keep all trees well watered until the rains commence; 
cultivate after each watering to prevent evaporation of added 
■moisture. Rub off all undesirable shoots, such as those arising 
on the main stem near the ground; also those shoots having a 
tendency to crowd each other. Two or more shoots should not 
be allowed to develop from the same spot on any part of the tree. 
Rub ofi the vreaker ones after they appear. The fruit of ' early 
peach trees should be thinned out if a heavy crop has set; this 
■tliiiming will result in a crop of large-sized fruit. ' All fruit should 
be thinned out if, necessary. 

VEGETABLE GAEDEN. 

As i,u September, nearly all vegetable seeds may be sown. Early 
potatoes should be earthed up when reaching the height of about 
.eight inches. In planting a small amount > of marrow, melon, 
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cucumber and pumpkin, the writer has found it economical to sow 
the seed one in a tin and transplant when about four inches high 
in hills. A few cucumbers planted in this manner yielded nearly 
400 a week for about two months. Sweet corn and maize may also 
be sown this month. 


FLOWER aARBE¥» 

All flower seeds, annual and perennial, may he sown as in Sep- 
tember. A word or two on open seed-beds may not be out of place 
here. These beds should be prepared in a sheltered position, and 
the soil should be well and deeply dug. This is most essential, as 
in this state the soil, when once watered, is more easily kept moist, 
and is not so liable to cake. The top dressing should be free from 
all midecayed vegetable matter, and when sown the seeds should 
be covered with a thin dressing of fine, light soil, over which a thin 
covering of grass may be placed to check evaporation. Transplant- 
ing from boxes or beds should be done on a dull day or towards 
evening; the plants should be vrell watered before being removed, 
and the roots disturbed as little as possible, care being taken that 
the latter have their full depth and spread when planting. Rose 
budding of briars may now begin. Give the soil a good wratering two 
days earlier to make the bark lift easily. 

INSECT PESTS. 

Maize. Early maize planted late in -October is liable to suffer 
from stalk borer in December, but where maize sown early in 
October can get aw^ay it will often be too large to be attractive 
when stalk borer moths are about. In general, December plant- 
ings should be the rule. The black maize beetle, sometimes very 
numerous in vlei lands, is now in the pupal stage. Thorough 
working and breaking up of the soil will destroy large numbers. 

For details of a tar emulsion dressing to ward off attack on 
maize seed by false wireworms and other soil inhabiting pests, 
write to the Chief Entomologist. 

Tobacco. Continue the use of seed bed cloth, the weekly 
applications of spray, and, if necessary, the sanding of seed beds. 
See September notes for these and other seed bed precautions. 

Examine the lands again for regrowth and make a point of 
destroying any that may be found. . At the same time, the hills 
made by large ..sand crickets can be marked down. The crickets 
may then be poisoned by placing , about a teaspoonful of a 
moistened mixture of 1 part by weight of Paris green or barium 
fluosilicate powder with as much as 50 - 60 parts of maize bran 
or meal in its main burrow which is usually readily found under 
the heap of soil which it has excavated. Twice the amount of 
poison is often advised. The holes should, be re-covered lightly 
with soil. 

All tobacco store rooms, sheds ■ or barns should, have been 
very thoroughly cleaned -and lime-washed by now (see August), 
Applications of D.D.T. to the walls, etc., may be made early .in 
the month, although September applications (q.v.) would give more 
complete protection from pests of stored tobacco. ' ■ 
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Potato^ See September notes regarding leaf-eating caterpillars 
and - eel worm. 

'Oicliard* Scale insects on citrus trees may be controlled by 
several applications of resin wash or oil sprays, at fortniglitly inter- 
vals. Black citrus apbis may be present on new growth, but if 
troublesome it may be controlled easily by commercial or borne- 
made tobacco sprays. In the control of tbrips, spraying with a bait 
of 2 lbs, tartar emetic, 2 lbs. white sugar, and 100 gallons of water 
lias been found successful, though stronger concentrations have 
been adidsed. Several applications at about ten-day intervals may 
be required. D.D.T. sprays have also been found effective. 

Fruit dies attacking peaches and other deciduous fruits, and 
giving rise to maggoty fruit, can he poisoned by using a bait made 
by mixing ozs. of arsenate of lead powder to a smooth paste 
with a little water and mixing this paste into a solution made by 
dissolving 2|- lbs. white sugar in 4 gallons water. x\lternatively, 
the bait described below for citrus trees can be used on deciduous 
trees. The bait should be sprayed, preferably through a rose-type 
of nozzle or sprinkler, lightly over the trees, so that drops of it will 
fall on the leaves, where they can be readily found and fed upon 
by the adult flies. A garden syringe is a useful appliance, one or 
two syiingefuls being used per average tree. The bait should be 
kept well agitated during operations. Freshly made bait should be 
applied once or twice weekly, and also when the foliage has 
dried after a washing rain. Stung fruit should be picked from 
the trees and fallen fruit collected, and all should be taken care 
of at once by being deposited in boiling water, or for several 
days in water in which a film of paraffin oil is floating, or by 
burying under at least two feet of well packed soil, or by being 
fed at once to stock. The boiling water method is probably the 
quickest and most complete and economical if the fruit can be 
utilised subsequently for feed, composting, or other purposes. 
.Treatment must be thorough, frequent, and immediate. Choice 
varieties of peaches can be netted against these pests and against 
iniit-piercing moths. 

In commercial citrus orchards out-of-season fruit should be 
picked. Infested fruit should be destroyed as described for 
■deciduous fruit. When it is desirable to bait for fruit flies on 
citrus ■ trees, the lead arsenate bait described above should HOT 
be 'Used, Instead, use in the same way a bait made by dissolving 
oz. of sodium 'fluosilicate, and then 2 lbs. white sugar, in 
,'4 ' gallons water. 

' Mgs infested with grubs of the fig weevil should be' collected 
■and destroyed. 

Chafer beetles attacking the leaves of deciduous fruit trees 
and grape^ vines can be killed by arsenical foliage ■ sprays, which 
should, however, be prepared- somewhat stronger than ^ usual, 'e.g., 
I^lb. to 20, gallons water, plus spreader. Many -can be caught- and 
killed , by suspending a lighted lantern over a' half-drum - of water 
on which a thin film of paraffin oil is floating. 
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■ Garden. Gardening notes for October do not differ from 
those of September^ q,v. 

In most agricultural pursuits, remember: — 

Cleanliness Aids Insect Control^ 

PLAST PATHOLOGY. 

Spraj? tobacco beds every five days from time ivhen leaves 
are the size of a shilling. Prevent the use of snuff or smoking 
tobacco by boys and wash hands frequently. 

Spray deciduous fruit with lime sulphur (1 - 100) to control 
mildew. 

Spray plants of cabbage family weekly with nicotine to control 
aphis, which carry virus diseases. Spraying must commence as 
soon as the plants emerge. 

Dust soil of seed-tins and beds with Bordeaux powder to pre- 
vent damping off. 

BOTANY. 

These are the months when the ‘‘Tulps’’ {Moraea spp.) and 
^^Siangkops” {Urginea spp.) appear and during this period are 
likely to be the cause of veld poisoning in cattle. They will be 
coming into iiower at this time of year and if suspected of causing 
veld poisoning, whole plants, tightly wrapped in newspaper, should 
be sent in to the Branch of Botany and Plant Pathology lor 
identification. September is also the month when N^Kausaan 
{Bichapetal'um cymosum L.) wdli be flowering. It occurs only on 
the Eaiahari sands of the Bulawayo area but at this stage it is 
likely to cause cattle deaths and cattle should not be allowed to 
graze freely on it during this period. It need cause no worry at 
other times of the year as it is only at flowering time that it is 
poisonous. 

PASTUEES. 

Vlei grazing, if available, is particularly valuable in October, 
and' full use should be made of these pastures at this time of the 
year. In Msasa and Mfuti areas, these trees will afford a certain 
amount of useful browse, which can often be increased by lopping 
the branches out of reach of stock. ‘ , 

Labour can be usefully used to continue bush clearing opera-, 
tions,, repairs to fencing and an overhaul of mowing implements. 

Burning of dry land pastures which are excessively rank can 
be commenced towards the end of the month. Care should be taken''' 
to : keep fires under control, and due warning given to neighbouring ■■ 
farmers. Do not burn pastures which have been mown that, year, 
burnt the previous year, or well or evenly grazed down. Aim, to ' 
burn the minimum necessary to get rid of rank growth and to assist 
in .controlling scrub'. encroachment where this is a problem'. 

■ CONSEEYATION. 

' 1, ■ (a)' , Inspect newly constructed contours ' and storm 'drains'. 

' , immediately after 'first' rains to catch them before . they 
break. . . . 
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(b) Streiigtiien weak spots in banks whicli may have been 
caused through settling of ground after rain» 

(c) Remove high spots in water channels while 'hvater iiiark’^ 
can still be seen and while ground is still soft. 

(d) Look out for weakness caused by ant holes or holes 

^ made vermin. 

2. Some grass planting in gullies and badly eroded areas may 
be done in December if crop planting is well in hand and suitable 
rains have fallen. 

3. Plant out poplar tree roots or cuttings in gullies and wet 
land, also kudzu in holes prepared earlier. 

4. Inspect grass strips and water-ways after first rains for any 
damage^ and repair by building earth or sod diversion banks, de- 
signed to keep the water spread. 

LI¥ESTOCK. 

Beef Cattle. In the low rainfall areas this is a very critical 
and difficult month for the rancher, and he can do no better than 
spend most of his time among the cattle. Careful watching and 
judicious management will return handsome dividends. As in Sep- 
tember, pay particular attention to cows with calves, wean when 
necessary and see that thin animals get the necessary feed and 
attention as was recommended for September. In the high rainfall 
areas the cattle will in most cases be improving on early vleis. If 
not, assistance wdli be necessary. In these parts cows will be calv- 
ing heavily, and the running of a ‘hnaternity herd” is strongly 
recommended. With this system cows due to calve during the 
following fortnight are sorted out regularly and run together. This 
enables the rancher to give them all the necessary additional atten- 
tion such animals require just before, at and after calving. The 
/^maternity herd” should be seen daily and given the very best 
supervision. It is just stupidness and nothing else to run a cow 
for 1. to 2 years and then lose her calf at or after calving. In parts 
where- vermin are present, it also enables the farmer to take the 
necessary precautions which is not always possible with the entire 
herd. Dehorn and castrate all calves between 2 and 3 weeks of age. 

If necessary, give the bulls assistance to maintain their con- 
dition. 

In parts where open water supplies are available, these should 
be carefully watched. 

Pen-fed bullocks should be finished or nearly so. October and 
November prices are specially high so as to make feeding at this 
time of the year profitable. Before sending them in, make sure 
that they are sufficiently finished to make the grade. 

Bairy Cattle. Where good and sufficient vlei and other grazing 
is available, it will no longer be necessary to keep the coWs in pens. 
Care should, however, be taken to ensure that they do get addh 
tionai succulence and other roughage if necessary. Concentrate 
feeding should, of course, be maintained at a sufficiently high level 
; to maintain production. 
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In the drier parts, October is a very difficult montli, and there 
is no doubt that the cows should remain in the pens and receive 
ample legume hay, veld hay and silage or other succulence. Also 
see that they have sufficient shade and water. 

Dry in-calf cows and heifers due to calve shortly should be 
kept in good trim so that they calve down in good condition^ This 
is always money well spent. Young heifers should also be kept 
in a thrifty condition on the ration suggested for September. Re- 
member a stunted dairy heifer never develops into a good dairy 
cow. 

Sheep. Cull out all old or poor type ewes and put the rams 
with the rest for March and April lambs. Try and keep the ewes 
in an improving condition on green grazing or some legume hay 
supplement. Grazing them round a bean hay stack for a few hours 
per day will be excellent. Also see that the rams get sufficient 
grain daily to keep them active and in good condition. 

In the moist areas keep the sheep away from vleis and dose as 
regularly as clock-work according to veterinary instructions. 

Pigs. Very much the same as in September. Be sure that ail 
pigs get some green every day. If not available at all, add 5 per 
cent, to 10 per cent, of ground-up good quality legume hay. Where 
sufficient separated milk is not available, add 10 per cent, of carcase 
meal to the ration. Remember that sows with litters and young 
pigs should not be allowed out of the pens in paddocks or wallows. 
Also keep an eye on sows due to farrow so that there are not un- 
necessary losses of little pigs. 

BAIUYIHa. 

Now that the hot weather is approaching, it becomes necessary 
to concentrate in detail on methods of production. 

Undesirable fermentations, gassiness and over-ripe returns 
are more prevalent during the warm and hot weather. 

Milking operations should be carried out with the utmost care. 
Udders should be washed immediately before the milking opera- 
tion,' preferably with a weak disinfectant solution such as per- 
manganate of potash. 

The use of reims should be discouraged and cow hobbles used 
for securing the legs of cows during the milking operation. 

A supply of fresh clean water should be available and cows 
should not be permitted to water at dams or stagnant pools. 

Dairy utensils should receive special attention during the, hot' 
weather and added precautions -taken to ensure that' buckets, cans, 
etc., are cleaned immediately after use first- in cold water,- then 
in hot water to which soda or some other washing compound has 
been added and ' finally in ' clean water to remove' ail traces of "the 
washing compound. 

Sterilization of all dairy utensils after each washing is of the 
utmost importance. 



39S 


THE KHODESIA AGBICULTURAL JOURNAL. 


¥ETESIIfARY. 

During these months veld poison will probably appear due to 
the, cattle eating poisonous plants which appear in burnt veld and 
ill the vleis before the early grass. Deaths from tick-borne dis- 
eases should be very little in evidence, 

POULTRY. 

October is usually the hottest month of the year, and poultry 
raisers "shouid see that their birds have access to shade, preferably 
the natural shade' of trees, during the day. At the same time a 
free circulation of air is essential during the hot weather. 

Examine- all houses and, -where necessary, repair them in pre- 
paration for the rainy season. Poultry must have dry quarters. 

The successful iiiaiiagement of the young stock on range de- 
pends upon proper nourishment—a suitable balanced ration, with 
the mash supplied ad lib, and liberal grain without waste, supple- 
mented by green food daily; keep them constantly supplied with 
drinking water, and avoid exceeding the number of birds for which 
the accommodation -vi^as intended. 

During the hot weather there are frequent compiaints to the 
effect that the young stock have stopped growing. They have 
ceased to make that visible jirogress day by day, and seem to be 
listless and wanting in vigour. A temporary cessation of growth 
may be expected for a short period with half-grown stock about 
three months old that are completing the growth of their plumage. 
This is transitory and soon passes, but chickeiis may flag or become 
droopy with ruffled plumage before and after this stage from quite 
different causes. Overcrowding the sleeping quarters and hoppers, 
or external or internal parasites may be the cause, also monotony 
brought by too close confinement in the same run or on stale ground 
will check growth, and may induce cannibalism, the remedies for 
which are obvious. If flagging is due to no apparent reason, a 
change of diet such as a moist mash once a day often has beneficial 
results, or give them free range on fresh ground. The provision 
for shade, ample green food, and clean drinking water with a free 
circulation of air will go a long way to minimise the effects of the 
hot weather. 

Any yellow-shanked adult birds of the yellow-shanked varieties 
should be culled. The usual culling in commercial flocks will 
average about 25 per cent, during the summer months, and the 
mortality about 15 per ' cent, for the year. These averages will, of 
course, vary with the quality and management of -Ae individual 
flocks. ' 

The quantity of succulent green food would be about 6 lbs. per 
day per 100 birds. The greatest need for vitamin ' supplements 
occurs during the dry season when fresh green foods. .:are limited 
or not available. Cod liver oil or vitaminised oil are high in two 
of these,' and the third is found in' sour' milk or' lucerne leaf meal. 

y-; Ducks,. ^ Waterfowl are likely to find the hot weather even more 
'depressing than other classes of poultry ;Ueing more susceptible to 
heat prostration, they cannot stand the direct,,, rays ' of ' the sun or 
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a sultry environment. They must have access to shade when 
needed and they require even more ventilation and drinking water 
than do fowls. There is no doubt that under suitable, conditions 
ducks and geese will be found to thrive satisfactorily in hot weather. 
It will be realised this month that convenient watering facilities 
are essential when large numbers of ducks are reared. 

The sleeping quarters for ducks must be dry; they are other- 
wise susceptible to rheumatism. The grass litter on the floors 
should be removed and exposed to the sun to dry daily, and ^ re-, 
lie wed as often as may be necessary. The floor of duck houses 
should be raised a few inches, above the surrounding ground outside 
to avoid flooding in the wet weather. 

September and October are important months for the incuba- 
tion of ducklings to meet the Christmas demand for table purposes. 
The aim should be to raise well-grown ducklings in plump condition 
to meet the best demand. 

Turkeys. The flock should be herded on free range; turkeys 
will find a great deal of food during spring and summer on the 
average farm, in the way of insect life, green vegetation and grain 
picked up in the lands or threshing floors. Every advantage should 
be taken of this natural food in preparing them for the Christmas 
market, in addition to the food supplied to them on their return 
in the evening. Those selected for breeding should be herded fur- 
ther afleld. From this month special attention must be given to 
iiiaintaming and improving the condition of the birds for sale at 
Christmas. - • 

Poults should be allowed free range when they have ''shot-the- 
red,” at about fourteen weeks old. Although at this age they may 
be treated as adult stock, they should foe herded on their own on 
fresh range if possible. . . 


NOVEMBER. 


GENERAL CROPS. 

Have you a reserve of seed maize for replanting, and have you 
treated your seed to protect it from Diplodia ? When the first 
rains fall take note of leaks, if any, in the farm buildings and 
carry out necessary repairs. Early in the month see that, the 
planters, cultivators, and all implements are in ■ perfect order, and 
that the planters drop the different seeds evenly and at the right 
distances. Try them 'out on the farm road. Hasten the wmrk, of, 
getting the lands for early sown crops into as good a condition.'^ for'^' 
seeding as possible, so that, the first and most favourable oppor-' 
tunity for seeding may be seized.- Young plants make more rapid' 
growth in a good seed-bed. Utilise' exceptionally early rains for 
weeding rather than for planting. The; holes for cheek-row- plant- 
ing of maize can continue to be prepared, until, sufficient- rain- has' 
fallen to permit of planting. The holes -should be at, least 4 inche-s 
deep to allow for silting. Late-maturing ,velvet beans "and dolichos 
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beans for seed or liay, may be planted 'dry, if the land is in good 
©rder and the seed is planted deep. On sticky soils, plant dry before 
the seasonal rains coranience. With favourable weather planting 
of maize, doliclios, and late-maturing velvet beans will commence 
about the middle of the month, and continue as the condition of 
the land and the rainfall permit. Main crop potatoes should be 
planted from now on to January. Dhal may be planted for seed 
or green manuring — if for seed, a frost-free situation is necessary. 
Kaffir corn for seed may be i)lanted this month. Green manure 
crops requiring a long growing season should be planted. Destroy, 
by burning or feeding, early planted trap crop maize or volunteer 
plants infested with stalk borer. Plant the first of two traps for 
witcliweed before the rains. It can be sown -on a disced maize 
stubble and covered by disc harrow. If weeds are beginning to 
show, keep the harrows going in front of the planters. If weeds 
are too advanced to be killed by drag harrow, and too numerous 
to be dealt with by hand, use the disc harrow or one-way disc, or 
lightly re-plough the land. If the tilth is good and free from trash, 
do not be afraid to harrow the young maize. This will save much 
labour later on by destroying the young weeds while they are 
small. The land must be free from trash, and a light spike harrow 
or Hallick weeder employed. Check-row your maize to reduce hand 
labour on witchweed control, or plant at 6 ft. x 18 ins. and use a 
spring tooth cultivator section, 4 ft. 6 ins. wide. 

TOBACCO. 

Continue sowing of seed-beds. When early beds be- 
come overgrown and hard, pull out, dig up and re-sow. Begin 
transplanting with the first good rains, and continue as fast as the 
rains and boys will allow, until the full acreage is set out. Be 
careful to fill in the blanks from previous transplanting before 
starting on new fields; use the stoutest and best plants for filling 
in, and try to get the tobacco in the field to grow and come to 
maturity as nearly at the same time as possible. Discontinue 
filling in when the field has been planted for several weeks and has 
made a good start to grow, as the later filled in plants will be 
choked out by the earlier ones and will be undersized. Cultivate 
fields as soon as plants are established to keep down the weeds. 

FOBESTBY. 

Sowings of Eucalypt (Gum) seed should be made for late plant- 
ing. If fresh seed of Gedrela toona is available, sowings should be 
made. Keep the seed-beds moist and free from weeds. The tap 
roots of early seedlings may he cut back in order to form hardy, 
stocky plants roost suited for planting. Continue with pricking- 
out if transplants are to be used. Prepare all land to be planted 
by cross-ploughing and harrowing along the contour, or pitting. A 
well prepared soil is a good fertiliser; it assists establishinent 'and 
reduces 'failures. ■ " 


CITBUS FBUITS. 

If .no appreciable .rain' has fallen, irrigation must be resorted 
to in' 'Order to keep the trees in good growth 'and to prevent any 
check to fruit’ development. This is -a" good month to plant 'green 
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crops, "Sunn hemp is possibly the best crop 'to smother weed growth 
and supply humus-forming material after it is ploughed in. If not 
already done, storm drains should be made on the sloping ground 
to prevent erosion of the surface soil during heavy storms. Where 
new plantings are contemplated, the holes should be dug and 
everything got in readiness for planting if the trees are ready for 
lifting in the nurseries. All unthrifty trees could with advantage 
have an additional, amount of fertiliser and manure applied during 
the month. Keep down all water shoots. 

DECIBUOUS EEUITS. 

Continue thinning out fruit on the trees if a very heavy -setting 
has occurred. A small amount of large-sized fruit is preferable 
to a large crop of small fruit- Thin down the inner growth of new 
shoots if they have a tendency to crowd each other, and stop all 
suckers and main stem growths as they appear. 

VEGETABLE GAEDEN. 

All vegetable seeds may be sowm during this month. Tomatoes 
and early peas and beans should be staked. The soil should be 
kept loose and free from seeds, which now get troublesome. Sow 
pumpkins, mealies, peas and potatoes. 

ELOWEE GAEDE¥. 

All seeds may now be planted. Annuals for January flowering 
should be sown, amongst which the following will be found to be 
excellent in this Colony: Balsam, calliopsis, centurias, chrysan- 
themum, dianthus, eschscholtzia, marigold, mignonette, gallardia, 
phlox, poppy, nasturtium, nigella, verbena and zinnia. These are 
all hardy, and may be sown in the open either in beds or in the 
position desired for flowering. Advantage should be taken of each 
show’^er of rain during this month to keep the soil well worked and 
loose. Keep the dahlias well staked and tied. Give a feed of 
garden fertiliser every three weeks. 

mSEOT PESTS. 

Maize. Lands should be kept free from weeds to avoid the 
presence of ciitwmrm and other insects during the planting time. 
Volunteer plants should be examined for early stalk borers on the 
leaves and in the cups, and infested plants should be removed 
and used for compost or fed to stock. Scattered rows of maize 
may be planted dry early in the month to grow ahead of the, crop, 
these plants being employed as a trap crop for stalk borers or 
indicator for snout beetles. In Salisbury, at least, the safest time 
to plant the main crop is in December, as’ November plantings 
are liable to suffer severe damage by stalk borers. 

If ' snout beetles or surface beetles are present in large 
numbers, an occurrence more common on red soils, they may be 
poisoned by broadcasting a bait thinly over the land or in infested 
patches, but not until the late afternoon' so- that the bait- ma-y* 
retain its moisture. A further application .may be necessary if 
further "'"large numbers of .beetles emerge in the lands late in the 
month. One such bait is prepared by dissolving 1 lb. arsenite of 
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soda (locust poison powder) in 10 gallons of' water and using this 
solution, to steep ciiopped-up succulent green-stuff such as Napie,r 
fodder, maize, or other available plants, which should be drained 
before being scattered. Where conditions permit? the dissolved 
poison may be sprayed on to volunteer plants. Early rains favour 
the November appearance of these beetles. 

Tobacco « Continue spraying seed-beds with lead arsenate and 
tobacco extract (see September). If necessary^ hand collect cot- 
worms which have escaped poisoning. Keep seed-bed cloth in 
repair and in use. 

Tobacco lands, whether planted or not, should be kept free 
from weeds. Look out for surface beetles; if they appear they 
can be eontrolied by broadcasting the bait mentioned above for 
maize pests or placing in sheltered places in the late afternoon 
balls made of a moistened mixture of sodium fliiosilicate 1 lb. 
and bran 20 lbs. The beetles tend to congregate in sheltered 
places, e.g., under clods, shrubs, etc. If tobacco is already 
planted out and beetles are a real threat, place a ball to' each 
ten plants. Re-moisten every evening if necessary. 

In planting out, be careful to discard seedlings or beds 
infested with eeiworm. Plants infested with stem borers should 
be discarded. Any leaf miners seen can be squashed in situ when 
the plant is set oufc, damaging the leaf as little as possible. Large 
sand crickets can be treated as described for October. If last 
season’s tobacco lands are again to be planted, go over them a 
week or two before planting and remove and destroy any remain- 
ing regrowtli ; don’t wait until planting out commences. 

Cotton. Examine cotton lands to ensure that they carry no 
regrowth. 

Potato. Leaf-eating caterpillars and the first brood of lady 
bird beetles damaging the potato crop may be controlled by 
treating with lead' arsenate 1 lb.- in 25 gallons water^ plus 
spreader, or with other more or less insoluble arsenical dusts or 
.sprays, or with certain fluorine dusts, or with the modern synthetic 
organic insecticides according to manufacturer’s^ advice. The 
same sprays will keep down black blister beetles, which some- 
times attack the crop on sandy soils. Tubers' infested with eel- 
Worm should not be planted nor should eelworm-infested land 
be used for the summer potato crop. 

Keep the soil well ridged and in friable condition as a precau- 
tion against egg-laying on the tubers by tuber moth. 

Orchard, ■ For fruit fly? chafer beetles, 'and, scalO' see" detailed 
October notes. ' ■ 

' , Garden. See garden notes for September. , 

In ' most ' agricultural pursuits, ■ remember 
Cleanliness Aids Insect ControL^^ 
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FLAMT' PATHOLOGY* 

Continue spraying tobacco seed-beds until time of transplant- 
ing. Wash, hands frequently when pulling plants and transplant- 
ing. Remove bottom seed-bed leaves from early planted tobacco. 
Commence spraying the crop. 

Spray potatoes as soon as the plants are a foot high and 
continue at regular intervals to prevent early blight. 

Spray tomatoes with copper as soon as the first buds appear- 
and repeat several times to control leaf blight. Take precautions 
against blossom-end rot, as in October, if weather remains hot 
and dry. Rogue out any plants affected by bunchy-top and 'wash 
hands frequently w'hen planting and suchering. 

In hot, dry weather add a level teaspoonful of Bordeaux 
powder to the soil round garden transplants to prevent foot-rot — 
especially antirrhinum, godetia, salpiglossis, and Barberton daisy 
seedlings. 

Continue fruit tree spray schedule, especially if inildeW' appears. 

BOTAHY* 

NO NOTES FOR NOVEMBER. 

PASTURES. 

Planted pastures, particularly of deep-rooted species, such as 
Napier fodder or Rhodesian Sudan, will afford useful feed in this 
month. Care should be taken not to graze them too closely. 

The burning programme for the season should be completed by 
the end of' the month. Do not graze new burns, particularly of 
sweet or mixed veld, until fair growth has been made, as early 
grazing tends to w-eaken and reduce the grass cover. 

In the higher rainfall granite sand veld areas, cattle will tend 
to start leaving the vleiland pastures for the top veld, particularly 
if rains have fallen. 

CONSERVATION. 

■ 1. (a) Inspect newdy constructed contours and storm drams' 
immediately after first' rains to catch them before they 
break. 

(b) Strengthen weak spots in banks which may have been 
caused through settling of ground after rain. 

(c) Remove high spots in water channels while ' Vater mark” 
can still he seen and while ground is still soft. 

(d) Look out for’ weakness caused by ant holes or holes 
made by vermin. 

2. Some grass planting in gullies and badly eroded areaS' m&j 
be, done in December if crop planting is well in hand and suitable 
rains have fallen. '' 

, Z. Plant out poplar tree' roots or cuttings in gullies 'and wet 
lands, also kudzii in holes prepared earlier. 
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4. Inspect grass strips and water-ways after first rains for any 
damage, and repair by building earth or sod diversion banks, de- 
signed to keep the water spread. 

LIVESTOCK. 

Beef Cattle. In the drier parts of the Colony this may still be 
a most critical month, , and only continual supervision and very 
good management 'will pull the cattle through without heavy losses. 
Particular attention should be paid to thin cattle and cows due to 
calve. x\fter a bad winter and late radns, there can easily be heavy 
losses among these. This is the time when, a little extra feed, and 
ill particular succulence, is worth its weight in gold. Watch water 
supplies carefully. 

Id the earlier rainfall parts good green grazing should be 
available and all the cattle should be doing well. The ‘hiaternity 
herd^’ should also be watched very carefully, as a calf lost is a 
future steer or cow lost. Give this herd the very best grazing 
nearby and see that every calf is born alive and reared ^vell. 

The last of the stall-fed bullocks will probably be sold this 
month. 

Dairy Cattle. Again keep the cows in the pens if good green 
grazing is not available and continue feeding as during September 
and October. When there is ample green grass, pen-feeding will, of 
course, no longer be necessary, and the cows will be brought in 
twice daily for milking and concentrate feeding. Remember that 
high milking cows still require a liberal ration of grain, otherwise 
they will draw on their own bodies and later drop in production 
and a disappointing lactation will result. Heavy in-calf cows or 
heifers should be maintained in good condition and young heifers 
growing well. They should now do well on green grazing only if 
available, otherwise October feeding should be continued. Young 
dairy stock reared during the winter months should slowly be 
accustomed to green grazing. 

Should heavy rains fall, see that the young dairy calves are 
kept dry in their pens. After 4 weeks allow them out on nice warm 
days for exercise and grazing in a small, clean paddock close by. 
In regard to accommodation, small, single pens are definitel^^ the 
most satisfactory. 

Sheep. The September weaned lambs should be doing very 
well and should be nearly ready for slaughter. On dry grass con- 
' tinue' October feeding, but if green grazing is available, feed a few 
-ounces of maize in addition daily. 

Most of the ewes should have been, covered by now, but it is 
safest to leave the rams with the ewes until the end of December. 
This will ensure a maximum lamb crop. In regard to the rams, it 
■ is 'a good practice to keep them at home and give them some 
■supplementary feed during the day. Running them with the ewes 
from, say,' 4 to 5 p.m. to 8 a.m. the following morning, will be ample. 

. ■■In the wet parts of the Colony keep the sheep away from vleis 
"vand run them on the high, dry parts. In these parts dosing should 
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now be regiiiar and at fortnightly intervalsj otherwise as for 
October. 

Pigs, Mnch the same as in October. Be sure that they get. 
green feed or good quality legume hay and sufficient carcase meal 
if sufficient separated milk is not available. Sow'S with litters 
should get not less than 2 g allons, weaned pigs 1 galioiij and 
baconers gallon each per day for good growth. 

DAIEYIMG. 

Under the weather conditions which now prevail, cream 
should be despatched to the creamery at least three times a week 
and where possible daily deliveries should be made. 

The. separator cream screw should be adjusted so as to deliver 
a cream testing between 45 per cent. — 50 per cent. A point well 
worth remembering is that organisms of all types in order to 
survive and multiply, require food in liquid form. 

By separating a fairly thick cream during the hot and difficult 
dairy weather, the water content of the cream is reduced thus 
rendering the food supply available for bacteria too concentrated 
for rapid growth and multiplication. 

Cans and buckets are the chief source of milk and cream con- 
tamination and the cause of many unnecessary second and third 
grade returns from the creamery. Many poor returns may be 
avoided if the sterilization of all dairy utensils immediately after 
washing is made a regular routine. Empty cans should be cleaned 
and steamed immediately they are returned by the creamery. 

During the hot weather no detail in the production and hand- 
ling of dairy products should be too small for the farmer’s personal 
attention. As a regular routine, cows should be milked in clean 
suiTouiidings and the milking site cleaned daily. 

The cream should be cooled immediately after separation and 
stored in a cool dairy. During storage the cream should be stirred 
two or three times daily. 

Warm and cool cream should on no account be mixed until 
both are at the same temperature. 

The mechanical or oil burning refrigerator affords an ideal 
means of storing and keeping crea m cool. Warm cream fresh 
from the separator should on no account be stored in such a 
refrigerator until it has lost its body heat or, until it has been 
passed over a surface cooler to liberate body and volatile odours. 

.Storing cream in refrigerators immediately after separation, 
has been the cause of many poor grade returns. 

A safe rule to observe is to pass the cream, over a surface 
cooler first, or allow three or four hours to elapse after separation 
before storing cream in the refrigerator. 

VETEEIHARY. 

If early rains have set in, occasional cases ' of Horsesickness 
may occur. Veld poison may still be expected, more especially 
if the rains are' late. Deaths from Redwater may be expected to 
commence. White scour and sweating sickness in: calves may be 
expected. 



‘iUD Xlijii jaxi 1-/17111 IB. illjrJttiU UijTIJJtl A.L tlUyii^AL, 

BOULTEY. ■ 

All poultry houses should be examined and, if necessary, re- 
paired before the rainy season. It is advisable to repeat the 
caution that poultry must have dry sleeping quarters. Moulting 
birds during this month should be culled, they are '^moulting 
culls. Arrangements should be made for the disposal of all Old 
birds in the laying flock to make room for the, -season^ s new pullets. 
The laying houses for their reception must be thoroughly renovated 
and cleaned. Repair all appliances and fittings, including trap- 
nests. The pullets should be drafted from range and settled in 
their permanent laying quarters as they reach laying maturity. 

Egg prices begin to rise as a rule this month. 

The most efficient net returns are obtained in flocks where 40 
per cent, to 50 per cent, of the hens are replaced by pullets each 
year. Usually the average size of eggs is smaller and the culling 
percentage ■ is greater in flocks containing a higher percentage of 
pullets; also the mortality is generally found to be less and the 
average return per hen is better. The best results are obtained 
in flocks having a pullet replacement of about 50 per cent. Accord- 
ing to experience, the best practice is to select and keep the best 
of the hens for a second season^s production and add 45 per cent, 
to 60 per cent, pullets each year. 

Hens during their pullet year produce more eggs during the 
scarce period and a greater total for the year if the pullet moult is 
avoided, but they will lay a greater percentage of small eggs at the 
beginning of the season. Second season birds in the laying flock 
should be culled when they have completed their production at the 
end of the second la 5 dng season. 

Culling should be somewhat a continuous practice with the 
poultryman. When a bird becomes unprofitable as a layer it is 
best to dispose of her at once. Usually many hens become unpro- 
fitable due to physical causes during the summer months, Culling 
should be rigorous during this time but should not be limited only 
to this season of the year. In large flocks there will be birds in 
every month of the year which should be culled. If this is prac- 
tised it simplifies the final culling before the pullets are ready for 
the laying houses and it spells profit. 

It is often found advisable to de-worm the pullets before re- 
; moving them ■ to laying, quarters, as a precaution in areas where 
intestinal parasites axe found to be troublesome. 

, Heese,*' When a few goslings are reared, the natural method 
''will be found the best, with broody hens; but with large numbers 
hhe,; artificial method is advised. The eggs should be removed re- 
gularly as laid; the goose will then produce a greater number of 
; eggs in ' the laying season. Goslings should be reared in the same 
way as ducklings. It is better to provide a fairly large wire netting 
enclosure with shade in which a number of broods could range, 
whilst the hens are confined in coops with slatted ..front and , placed 
within" the enclosure — ^the ' slats, placed far enough apart for the 
goslingS:.' to leave or' re-enter ■ .the, coop. This ' keeps' them, under 
proper eo.ntrol and .with protection' day or night.,"': 
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' Turkeys, At this period of the year turkey raisers will have 
large numbers of young stock on hand. Some attention should he 
given to the selection of the future breeding stock before the 
Christmas sales take place. The best developed stock should be 
saved for next yearns breeding before planning the disposals for 
Christmas. Select well-grown birds, having Mg frames, well 
adapted for meat production, with depth and breadth of body, uni- 
formity in conformation, and well rounded body. The stock ' must 
be healthy, vigorous, and of good quality. 

Incubation should cease until the wet weather is over. To rear 
turkeys in wet weather entails a good deal of labour and expense, 
often with excessive mortality. See that the turkeys are well fed 
and improving in condition. 


DECEMBER. 


GEHEEAL CEOPS, 

Keep the cultivators going, both on planted and unplanted 
lands, whenever weather permits. Destroy the weeds while young 
before they obtain a firm foothold. Turn your compost heaps on 
a wet day, after the top 6 ins. is wetted. Continue planting maize, 
beans and ground nuts as early as possible this month; followed 
by, sunflowers, Sudan grass, manna, pumpkins, and cattle melons 
(do not plant pumpkins, and melons with the maize where ■ witch- 
weed is present, as they hide the parasite from sight), linseed, 
Kherson oats, Teff grass, and S.E.S. oats. On beetle-infested 
land, sunn hemp should be planted after the other crops are in. 
Ensilage crops may be sown at the end of the month. When harrow- 
ing young maize, this work should be done in the heat of the day, 
ivhen the plants are flaccid and not easily broken. On lands not 
yet planted, the weeds should be kept down by disc harrowing. It 
is a good plan to harrow or disc harrow immediately before the 
planter, or, alternatively, to follow the planter with a light harrow. 
A disc harrow can be used to cover the seed where maize has been, 
hand planted, and thus speed the work, kill weeds, and stimulate 
soil bacteria. Treat seed oats and sorghums for smut' before sow- 
ing. Treat ground nut seed wdth a mercury compound dust before, 
planting. Keep a look-out for stalk borer, and top or otherwise'' 
treat affected plants. New lands and old pastures may be broken 
as circumstances permit during December, January and early 
February, and again ploughed from 'May to July. If they carry a', 
heavy crop o! grass, it should be mown for compost to enable good, 
clean ploughing to be done. >Sweet potato slips should be planted 
e,arly in this month. Every farm^er should ha,ve a few acres of this' 
valuable crop. 


TOBACCO. 

Continue preparation of land. The best results are obtained by 
transplanting on well prepared s.oii. Transplanting should, be 
pushed on with as fast as transplants ' 'and climatic conditions will 
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alioiv. ils soon as the plants begin to grow, go over the field and 
fill ill all blanks with- strong, selected plants, apply fertiliser 
to hasten growth and hasten early maturity. Cultivation should 
start a.s soon as the plants commence growing, especially on sandy 
soils.. The crust caused by heavy rains should be pulverised by 
ciiltivatioii as soon as the surface soil is dry enough for tillage,; 
this gives the young jolants the benefit of the moisture stored in 
the soil. Do not neglect the late sown seed-beds. Make every 
effort to finish transplanting before the end of the iiiontli, so that 
the c*rop will be harvested before dry, cool weather begins. 

FOEESTEY. 

Final preparations for planting should be made, including 
harrowing or pitting. Early plantings may be carried out if the 
season is a good one. Planting should be carried out on dull, rainy 
days, or, failing such days, late in the afternoons. Great care 
should be exercised in iDlanting out to avoid bending the tap root, 
and to set the trees in the ground at the same level as they were 
in the seed-beds or trays. Late sowings of Cedrela too?/a seed may 
be made. 

CITEUS FEUITS. 

This is a good mouth to plant citrus trees in their permanent 
positions. They should on no account be planted deeper than they 
stood in the nursery. Water each tree immediately after planting 
it to settle the soil, then loosen the surface when sufficiently dry 
to check weed growth and restrict evaporation; continue loosen- 
ing the surface soil after each rain then sow the cover crop and 
liaiTOw also in two directions. If the grove is weedy it should 
receive a shallow ploughing in place of the discing. Then sow 
the seed and barrow the soil, x4.il bearing trees must be kept well 
watered if the weather continues to remain dry. Trees that suffer 
for want of moisture while the young fruit crop is developing will 
be adversely affected, and the crop — if any — will be of inferior 
qiialitjr. Continue to rub off all water shoots or suckers which 
develop on the tree stems. 

DECIDUOUS EEUITS. 

Cover crops may be planted when the rains commence, as 
recommended under citrus fruits. Summer pruning may be com- 
menced this month. If all undesirable shoots are taken out of 
the trees, the remaining shoots will receive sufficient air and light 
■to mature. Eipening fruit must be carefully harvested, graded and 
packed if satisfactory prices are to be secured. Do not gather 
any fruit when it is wet. Keep all recently planted trees in good 
condition,; ' the first year’s growth is the most important. If the 
imdesired shoots are rubbed off when they first appear, the 
retained shoots will receive all the nourishment and the tree will 
then grow to a large size. 

VEGETABLE GAEDEN. 

All vegetable seeds may be- planted. Advanced plants ' should 
,;be constantly cultivated, - Potatoes should' be ridged, and peas, 
beans and tomatoes .staked. This is a good month tor planting 
.'the 'main.' -erop' of potatoes. 
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FLOWER GAEDEl*. 

This month is generally showery, and constant stirring of the 
soil is therefore necessary t-o keep it loose. Seeds of annnais for 
February blooms may be sown. Transplanting should be done in 
the evening or on a cloudy day. Carnations should be kept free 
from dead leaves and "wood, and climbers attended to. 

INSECT PESTS. 

Maize. Before the new crop is up, remove volunteer or trap 
maize plants which have not been or will not be successfully 
treated against stalk borer, otherwise borer from them will later 
infest the crop maize. Infested volunteer or trap plants can be 
top dressed with ' such dressings as “Derrisol/' according to 
manufacturer’s directions, or 1 lb. sodium fiuosilicate dissolved 
in 60 gallons water, or dry 2-J per cent. D.D.T. dust. The insect- 
icide is introduced into the funnel-shaped cup formed by the young 
leaves. Several treatments may be necessary to kill successive 
batches of newly hatched caterpillars and stop them from boring 
down into the stalk and safety. Successfully treated trap crops 
may, of course be retained as part of the crop. Plants treated 
with poison should not be fed to stock. 

Snout beetles, surface beetles and other insects which may re- 
duce the primary stand, especially on red soils, may be baited as 
described for November. If volunteer or trap plants appear to be 
attracting and holding the large majority of them, the plants can 
be sprayed cheaply with a solution of 1 lb. of sodium arsenite 
(locust poison powder) to 10 gallons of water. This treatment wnli 
kill the plants as well as the beetles, and stock should not be per- 
mitted to get at the poisoned plants. 

From now on, and throughout the wet season, keep a sharp 
look-out for army worm in its young stages, for in this stage control 
is easier and serious damage can be avoided. Rapoko grass and 
other sweet grasses in the neighbourhood of low-lying maize lands 
should be especially examined. 

Tobacco. Continue seed-bed spraying as advised for previous 
months ; continue the use of seed-bed cloth. There will probably 
be little need to use sand against small ants carrying away ger- 
minating seedlings if normal rains -fail, as the trouble usually 
ceases with the advent of good rains. In any case, however, the 
sand coverings as described for September are stated to promote' 
better germination and produce better transplants. 

Follow the November advice for planting out. In addition, in 
non-planting w^eather make a point of going over disused ' tobacco 
lands to destroy volunteers and re-growth. You will be too btisg 
later, - 

Keep dowir weed , growth in the lands and clean a broad strip, 
round the edges of the lands if grasshoppers are troublesome. 
This strip can be baited preferably when the soil is' dry' with the, 
bait described for surface beetles (November), ' or with ad^Gani- 
mexane” locust bait prepared by the method ""advised, by the 
manufacturers. Persistent hand collecting on the landS' helps. 
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. FO'tato« Avoid using seed which is infested with ^ pests, 
especiallj^ w'ith eelw^omi.' Do not grow simiiiier potatoes in soil 
infested with 'eei'woriii. Potato soils should be kept friable to 
prevent cracking and to facilitate effective ridging which is 
necessary in tuber moth controL For ladybirds and other leaf 
eating insects attacking potato foliage, see November, 

Sum Hemp* Delay planting until after Christmas if possible, 
so as to avoid damage by sunn hemp beetles. Lands far removed 
from last season^ s sunn hemp lands can be planted earlier, but the 
beetles can travel some distance in search of a sunn hemp crop. 

OrcliaM. See previous months with regard to fruit fly. Scale 
may be sprayed with proprietary oil sprays or resin wash. 

G-arden. Marrows, cucumbers, etc., are likely to be attacked 
by melon flies and should be sprayed as described in October 
notes for fruit flies. Collect and destroy all stung marrows, etc. 
Donlt use D.D.T. on plants of this family. 

In most agricultural pursuits, remember : — 

“ Oleanlmess Aids Insect Control 

PLANT PATHOLOGY. 

Continue same operations as for November. 

Keep sharp look out for leaf spot diseases in tobacco and take 
immediate action if any appear. Prime off all lower leaves with 
frog-eye infection and look carefully for first signs of AUeriiaria. 

Spray apples and pears with copper to control bitter-rot. 

Spray all vegetables with appropriate fungicides to control 
diseases generally. Look for mosaic in beans, and rogue affected 
plants if seed is to be kept. 

BOTANY. 

NO NOTES FOE DECEMBEE. 

PASTIJEES. 

'Good' planted pastures will be especially valuable to dairymen 
diixing' this month, as with proper management they can provide 
early grazing -of high quality before the veld is at its best. 

The final preparation of the seed-bed should be made for any 
grass to be sown. If fine-seeded grasses, such as Ehodes grass, are 
to' be ' established, ■ the two or three inches of top soil should be 
mellow and friable, and the soil below should be firm. An ideal 
seed-bed is obtained from a sunn hemp stubble by discing and 
drag-harrowing just prior to sowing. ■ Sunn hemp stubble not only 
gives the ideal seed-bed,, but it also' affords a generous nitrogen 
.supply, so important for the grass. Sunn hemp also suppresses 
" weeds, which are the worst enemies to contend with in established 
pastures. 

If grass roots are used, it is ' important to , have the land' clean 
,.;,and 'the soil moist, to a good depth '.before .planting. ' 
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Ail veld paddocks should be used at this time of the year and 
grazed rotatioiially to reduce selective grazing as far as passible, 

COMSEEVATIOKo 

1. (a) Inspect newly constructed contours and storm ' drains 

immediately after first rains to catch them before they 
break. 

(b) Strengthen weak spots in banks which may have been 
caused through settling of ground after rain. 

(c) Remove high spots in water channels while '‘'water iiiark'^ 
can still be seen and while ground is still soft. 

(d) Look out for weakness caused by ant holes or holes 
made by vermin. 

2. Some grass planting in gullies and badly eroded areas may 
be done in December if crop planting is well in hand and suitable 
rains have fallen. 

3. Plant out poplar tree roots or cuttings in gullies and wet 
land, also kudzu in holes prepared earlier. 

4. Inspect grass strips and water-ways after first rains for any 
damage, and repair by building earth or sod diversion banks, de- 
signed to keep the water spread. 

LIYESTOOK. 

Bee! Cattle. Even in the drier parts of the Colony good green 
grazing should be available by now, and beef cattle should require 
little attention except dipping and good supervision. In the low 
rainfall parts of the Colony cows are usually bred to calf-down 
from now on, and these, before and after calving, should receive 
all the additional attention which was recommended for such cattle 
during October and November. Even now the "maternity herd^^ 
should definitely be kept going, as it will enable the farmer to 
secure a maximum calf-drop and also spot all minor calf ailments 
as they occur. Dehorn and castrate regularly every 2 to 3 weeks. 
Dry cows and young stock should be doing very well, but if they 
do not, especially in the wetter parts of the Colony, the District 
Veterinary Surgeon should be consulted, as internal parasites may 
be the trouble. „ , 

Where ample feed is produced, or early spring grazing is avaii- 
abie, bulls can now be put with the cows. Be sure, that they are 
in good hard condition. Before putting them in, cull out all old 
cows, poor milkers, shy breeders, queen cows and poor type, um' 
thrifty cow^s or heifers. These should not, he bred, hut sold as soon' 
as they are fat. 

On account of the wet weather and green grazing, bullocks are 
not stail-f ed at this time of the year, _In parts where ■ early ' vlei • 
grazing, was , available, steers ■ should be ha good condition by how,' 
and "topping them by feeding 5-8 lbs. of meal daily on. Abe 
veld has proved a very helpful and profitable practice. . 

Dairy Cattle. With green grazing at its best, milking cowS' 
should produce up to 2 gallons each per day off the veld, and' as this 



412 THE EHODESIA AGEICULTUBAL JOURNAL. 


is the time of the year that we get our most economical produce^ 
dairymen should see that the cows are always on the very best 
possible grazing. Grass growth will be very fast, and to keep it at 
its maximum feed value it will be necessary to have small paddocks 
so as to keep it grazed down by a proper system of rotational graz- 
ing. The mistake is often made to try and get too much milk off 
the veld without the feeding of grain. This should be guarded 
against, and high producers should get as much as they will require 
for their production above what they can get from the grass. Dry 
in-caif cows and heifers should now manage without any additional 
grain, but if any should happen to be in poorish condition they 
sboiiid be fed sufficient to make sure that they will calf-down in 
good condition. Young heifers should manage very well on the 
green grass, and dairy calves should be looked after as *was recom- 
mended for November. Care should be taken that they are not 
left out in the rain or cold unnecessarily. 

Sheep. The lambs should now be ready for sale, but if a few 
are not in sufficiently good condition they should be held back for 
another month if necessary. Usually the market is at its best a 
week or so before Christmas. In regard to the ewes, they should 
be looking very well, and all sheep should under no circumstances 
be grazed anywhere near wet vleis. They will do considerably 
better on the higher and drier parts of the farm. Dosing should 
now be very regular at fortnightly intervals, and at the end of the 
iiionth the rams should be taken out of the flocks. 

Pigs. There should be no trouble at all now to supply the pigs 
with all the green feed they require, and on most farms more than 
sufficient separated milk should be available. Care should foe taken 
to see that the styes are kept clean and dry, as the pigs will soon 
suffer from rheumatism if they have to sleep in wet pens on con- 
crete. In regard to dry sows these will, of course, be run in small 
paddocks, and it is an excellent idea to plough these up and harrow 
in maize and legumes broadcast at the rate of about 80 lbs. per 
acre. After a month or two there should be ample green feed for 
the sows, and the crop will at the same time keep the soil fresh. 

DAIEYIHG. 

Under the weather conditions which now prevail, cream 
' should be despatched to the creamery at least three times a week 
and where possible daily deliveries should be made. 

The separator cream screw should he adjusted so as to deliver 
a cream, testing between 45 per cent.— 50 per cent. A point well 
' worth ■ remembering ' is that organisms of all types, in order to 
survive and multiply, require food in liquid form. 

'' ■ By separating a fairly thick cream during the hot and difficult 
' dairy weather, the 'water content of the cream is reduced, thus 
''.'rendering' the food ' supply available for bacteria too concentrated 
:' for “rapid growth" and multiplication. ' 

Cans and buckets are the chief source of milk and cream con- 
tamination and the cause of many unnecessary second and third 
grade returns from, the creamery, '■ Many poor returns may" be' 
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avoided if tlie sterilization of all dairy utensils immediately after' 
washing is made a regular routine. Emptj^ cans should be cleaned 
and steamed immediately they are returned by the creamery. 

During the hot weather no detail in the production and hand- 
ling of dairy products should be too small for the farmer^s personal 
attention. As a regular routine, cows should be milked in clean 
surroundings and the milking site cleaned daily. 

The cream should be cooled immediately after separation and 
stored in a cool dairy. During storage the cream should be stirred 
two or three times daily. 

Warm and cool cream should on no account be mixed until 
both are at the same temperature. 

The mechanical or oil burning refrigerator affords an ideal 
means of storing and keeping cream cool. Warm cream fresh 
from the separator should on no account be stored in such a 
refrigerator until it has lost its body heat or until it has been 
passed over a surface cooler to liberate body and volatile odours. 

Storing cream in refrigerators immediately after separation, 
has been the cause of many x>oor grade returns. 

A safe rule to observe is to pass the cream over a surface, 
cooler first, or allow three or four hours to elapse after separation 
before storing cream in the refrigerator. 

YETEBIlfARY. 

EO NOTES FOE DECEMBEE. 

POULTEY. 

This is a good month lor the disposal of stock for table. Fowls, 
ducklings and turkeys should be fattened for the Christmas de- 
mand. It pays to give them special attention in that respect. 

The normal moulting season commences from this month. The 
duration of the moulting period of any given flock can be shortened 
and the average production maintained by the elimination of the 
early moulters that have stopped laying at this time of the year. 
The condition of the plumage is an indication whether individual 
birds are persistent layers or not. Hens which lay regularly re- 
tain their old plumage longest and are generally profitable for 
another year’s production. The early moulters or low producers' 
actually take much longer to complete their moult, they are longer 
out of production and slower to recommence ■ laying ; they are, in 
effect, unprofitable. " These should be .culled out now. .Moulting' 
birds which"" are still ' laying should be retained until they cease 
production. 

A large number of poultry of all classes are transported to, mar-' 
ket during this month. The conditions under which they, are des- 
patched often leave room , for improvement, both from the humane 
and the commercial point of view. The crates 'should be high 
enough to allow the birds sufficient head-room' and sufficient 'floor 
space 'for the number and variety to be consigned. The birds 
should be protected by some light covering, for e'xample, ' hessian, 
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attached to the sides and top -of the crate, and well ventilated. 
Water vessels should be attached to the front corner uprights. The 
Railway regulations provide for the number of birds to be con- 
signed in ■ accordance with the dimensions of the crate; consignors 
should make themselves familiar with these regulations. ^ The 
crates for fowls and ducks should be at least 18 inches high, for 
turkeys and geese SO inches high; this enables the birds to stand 
upright without injury. Large crates are difficult to handle, con- 
venient dirnensioiis would be about 4 ft, long and 2 ft. wide. Good 
crating assists in maintaining the weight of the birds, especially 
when provided with food and water over long distances. The 
shrinkage in average weight of birds in transit is likely to be 
greater than normal unless the birds are comfortably crated. 

This is a good month for the vaccination of pullets and other 
young stock as a precaution against fowl-pox. Another good stand 
by is the use of potassium iodide in the mineral mixture, as follows : 
Bonemeal, 50 lbs. ; finely ground limestone, 23 lbs.; fine salt, 20 
lbs.; sulphur, 5 lbs. ; oxide of iron, 2 lbs.; potassium iodide, ,4 ozs. 
Dissolve the iodide in a cup of water and sprinkle over fine salt, 
then, thoroughly mix all ingredients; or, if desired, the iodide may 
be given alone. Dissolve 1 oz. potassium iodide in a bottle of 
water, and one teaspoonful of this added to one gallon of drinking 
water twice weekly. Or to every 100 lbs. of dry mash add 3| lbs. 
q 1 the above mixture throughout the year. 

There is nothing more disappointing when egg prices are im- 
proving than to find the pullet flock has contracted fowl-pox, 
which is usually followed by a pullet moult with a much reduced 
egg yield. Prevention is better than cure. 

Ducks, All the surplus ducks should be sold this month, re- 
taining only the breeding stock. Duck raisers who produce duck- 
lings throughout the year wnll find it necessary as the moulting 
season progresses, and -when the old stock begins to moult, to select 
from the earlier incubations stock for breeding in place of the old 
birds. The young stock should come into production at six months 
of age and would he suitable for the production of table ducks 
during the first half of the year until the general breeding flock 
again conies into production. ■ The mash for the old stock should 
consist of 50 per cent green food. 

TlirkeyB. The turkey flock should be reduced in numbers to 
the requirements for breeding the following season, with the ex- 
ception of the young poults, which, owing to their age, at present 
.are unfit for market. These should be disposed of to the best 
advantage during subsequent months., 

"The young. stock selected for breeding should meet the require- 
, .inents for early incubations to be commenced late in the autumn. 
- The "S^tur,'S,b time for the older stock to lay is during the early 
' , spring months. A laying mash, if fed to the breeding birds. a, few 
’ weeks before the time when incubation is due to commence, should, 
bring them, into production. Breeding pens should, consist of vsix 
to'ten hens and a male bird. ■ 

Turkeys 'cannot easily be kept on the semi-intensive' , system, 
but should' 'either be, given, their liberty — on clean, fresh land'^or 
reared, gr^wn on, and fattened on the intensive ' system,, , 
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JANUARY. 


GEMEEALt CROPS. 

Turn your compost Reaps on a wet day. Plougii under, or one- 
way disc, witcliweed traps within 2 months from germination. If 
only one trap is being planted, plant this month. I! not already 
sown, put ill the ensilage and fodder crops at once, such as maize 
and legumes; also Kherson and S.E.S. oats and other grass hay 
crops. Sow short-season crops like haricot beans, linseed, buck- 
wheat, peas, summer oats, cowpeas and sunn hemp for hay. Plant 
out grasses and Kudzu vine for pasture. Ridge potatoes and culti- 
vate thoroughly to kill weeds. Main crops can still be planted. 
Quick-growing green manuring crops, such as cowpeas and sunn 
hemp, may still be sown this month. 

Earth up ground nuts so that a small amount of loose soil is 
thrown over the crowns of the plants. Cultivate all growing crops 
well, and thoroughly eradicate weeds. Overhaul all hay-making 
implements and ploughs, and jput them in good repair in prepara- 
tion for the haying and ploughing seasons. Prevent Mexican mari- 
gold and other noxious weeds in arable lands from seeding by hoe- 
ing or pulling out the plants by hand. Keep a sharp look-out for 
maize stalk borer in late plantings. Cut off the tops of infected 
plants or treat them with a recognised chemical Watch the early- 
planted maize for witchweed. Prevent witchweed from seeding by 
cultivation, and by hand pulling the plants. 

Make as much compost as possible by placing sunn hemp, grass 
and litter in cattle kraals, pig sties and stables. If there is stump- 
ing and clearing to be done, push on with it. The ploughing of 
virgin land should be done this month, if possible, in order to give 
the sod time to rot properly. 

TOBACCO. 

Guitivatioii should be systematically continued and no foreign 
vegetation allowed in the tobacco field, as weeds and grass induce 
insect attacks. All backward plants should be given special atten- 
tion, and an additional application of fertiliser to hasten growth, , 
so that the plants ripen as uniformly as possible. Curing barns 
should be placed in proper condition on rainy days, and all tobacco 
appliances should be placed in proper- order for the rush of work 
during the curing season- Early planted tobacco may be ready for 
topping during the latter part of the month, and the common mis- 
take of topping too high should be avoided. Go over the field 
carefully and select typical, uniform and disease-free plants for ;' 
producing seed for next season’s crop. ,Ali plants should be pro-' 
perly primed at the same time that the tobacco is topped. 

FORESTRY. 

If the rains are reasonable, plant out evergreen trees , such as 
gums, Cyprus, pines, etc. Fill in' all blanks, as soon as they are 
noticed and do not leave them until the following season. -Plant- 
ing should be done on a wet day, or, failing that, on, a dull day or 
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late in tlie afternoon. Great care should be taken to see that the 
trees are not planted out any deeper than they stood in the tins 
and that the roots are not bent. 

ciTEus mmrs. 

The planting of citrus trees should' be completed if possible 
by the end of the month, for trees planted later may not harden 
up before the winter; they become susceptible to winter injury 
from cold. This month is the best one for planting shelter belts 
to, protect all varieties of fruit trees from the prevailing winds. 
Cover or green crops may be planted during this month; if the 
grove has been over-run with grass or weeds, sow the cover crop 
seed more thickly. This will assist in smothering future weed 
growth. Continue suppressing any undesirable shoots that may 
develop on the tree trunk or other parts of the tree. Drain any 
depressions that allow rain or irrigation water to accumulate at 
the base of the trees, for trees permitted to stand in water will 
speedily fall victims to disease or pest injury. 

DECIDUOUS EEUITS. 

Continue planting cover or green crops between the trees. 
These crops may then be turned under towards the end of the 
rain’y season to furnish the necessary humus. 

Summer pruning may he continued. Rub or break out any 
undesirable shoots that have a tendency to crowd each other ; 
suppress all growths on the main stem from the ground level up 
to the main arms of the tree, for these are unnecessary. If next 
year’s crop is to be of good size and quality, the inner fruiting 
wood of a tree must receive sufficient air and light to mature 
fully. If the new growth is too dense it will prevent the fruiting 
wood from maturing, and poor crops will be the result. The 
thinning out of the summer growth will overdome this crowding 
and weakening of "the fruiting wood. 

Many fruits will be ripening during the month. Do not permit 
thC' fruit to become over-ripe on the trees; rather harvest it at 
the correct stage and store or sell the surplus. 

' Plant ' shelter trees if the orchard is exposed to the prevailing 
.' ■winds, as good crops of fruit cannot be expected from inadequately 
'.'"protected fruit trees. Stake young trees if necessary. 

VEGETABLE aARDEK. 

.'S'Wedes, turnips, carrots, cabbages, cauMowmrs, lettuces, etci, 
"may, be sown for, , carrying on during the winter months. Potatoes 
may ^be ' planted this -month for keeping through the winter. Weed- 
' ing'.and cultivating between the rows should be continually carried 
" -on. ' Green beans may be planted every three weeks until May. " ' 

FLOWER GAEDEH, 

This '.month ' requires, -all one’s energy- in the flower garden. 
Summer annuals, such 'as zinnias and marigolds, may. ; still' be" so w'n' 
for late flowering- before the season is over..' Planting 'out"' should 
he done as early as- the weather permits, , and advantage ' taken ' of 
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a dull day after a shower for this work. If care be exercise much 
smaller plants may be put out than would at first be thought ' ad- 
visabiej as with attention these will make stronger plants than 
■larger' ones, which are more likely to receive a check, ■ The soil 
requires constant stirring, owing to the packing caused by the 
rains and for the eradication of weeds, which are now very trouble- 
some, All plants should be kept free of dead and decaying matter* 

When obtainable, roses may now be planted. Keep well 
shaded for a few days. 


INSECT PESTS. 

Sendittg specimeiis. Unless the identity' of an insect pest 
is known without doubt, enquiries on its control should be 
accompanied by specimens of the insect and descriptions or 
specimens showing the damage caused. Whether these are 
despatched by post or by rail, the carriage shO'Uld be prepaid by 
the sender. 

In general, live specimens are preferable. If they" are active, 
individuals should be placed in separate containers to , prevent 
their destroying one another. Large insects should not be packed 
in impervious containers such as tins, unless they are well 
ventilated. They can be placed singly in small cardboard box^ 
within a iarger-box. Caterpillars and other voracious insects may 
have a little of the food plants packed in with them. SmaEer 
insects can be placed in match boxes enclosed in a cigarette box./ 
Living specimens of soil-inhabiting grubs, etc., should be placed; 
singly in match boxes which are then filled to the brim with loose 
practically dry soil, and closed. A lew additional specimens' of 
soft bodied insects can be forwarded in spirits or brandy.' 
Specimens of plants showing damage can be rolled in newspaper,, 
or packed between paper sheets in a fiat cardboard box. ■ 

The above are not inviolable rules but guiding principles.. 
Insect specimen?^ should be addressed to the Chief Entomologist, 
P.O. Box 387, Salisbury, or brought to his laboratories in , the 
Borrowdale Road. 

_Maize. Early in the month destroy any remaining volunteer 
or trap plants which have not been successfully treated against 
stalk borer. Infested plants can foe top dressed as described for 
December, but if earlier precautions have not been taken and the 
infestation is severe and recent, it would be better tO' top dres,s 
the whole crop once, and follow up later if necessary, by treating 
only infested plants. Infested plants , up to about six weeks old:,; 
However,', may be cut o,ff just below the lowest point of attack and 
carted away; if , the caterpillars have already entered the. stalk 
this- is the only, economical treatment.' The cut-off portions must 
be well removed from the fields owing to the . danger of the cater- 
pillars ' migrating , to, other plants. In badly .infested areas 'it .is 
advisable to plant a trap crop- now In order to have 'It 'at' a: more 
attractive' stage than' the main crop" when the 'second' generation 
of moths; app'ears. The plants 'can finally be used for" ensilage. ' 

Other pests attacking the seedling maize at this' time include 
snout beetles and surface' beetles, direct control measures against' 
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■which' should have been initiated, if necessary, in November and 
December (q.v.). If replanting is indicated on account of these 
pests, and if it is not too late, plough the crop well under and 
bait the land before the new crop comes up. 

The black maize beetle is a pest in vlei soils in some districts. 
Hand collecting the adults has been found to be both economical 
and beneficial. Other control methods can be carried out in 
winter of which particulars will be given on application. 

Keep a sharp look out for young army worm (see December). 

Tobacco, See seed-bed and transplanting notes for November 
and December. The destruction of seed-bed plants as soon as 
they are no longer wanted for transplanting is required by law. 
As soon as all seed-beds have served their purpose., thoroughly 
clean out the spraying equipment used on them, whether you 
.intend to do field spraying or not. 

Plants in the field infested with stem borers, and primings 
infested with leaf miners, should be destroyed. Suspected plants 
found to be infested with eelworm should be moved from the 
land and destroyed. Observe clean culture. Bait or hand collect 
grasshoppers as in December if necessary. For preventing attack 
by false wireworm, see April. Budworm should be collected by 
hand during topping operations. Bagged seed-heads should be 
eMmined weekly and the worms destroyed. 

Potato. See November. Keep ridges in good condition,, break- 
ing the surface of the soil when it has dried after rain. 

Legumes, The stem-maggot fiy may attack haricot beans and 
cowpeas but will not attack velvet beans, jack beans, nor doiichos 
. beans. Beans and cowpeas infested with another stenidnsect, the 
bean stem weevil, should be uprooted and destroyed to prevent 
the breeding of these beetles. They are a minor pest in the 
kitchen garden but attack is occasionally severe. 

Insects chewing the leaves of beans, notably sm,ali yellow or 
yellow and blue beetles, may be controlled if sufficiently numerous 
by spraying with 1 lb. lead of arsenate to 30 gallons of water plus 
" spreader or probably with the new insecticides. Blister beetles 
' (e.g. C.M.E. beetles) attacking the flowers should be collected 
by hand or a net and destroyed. Collections need to be made for 
several days in succession, preferably in the early morning, before 
a' diminution is noticeable. ■ Dusting with 5 per cent. D.D.T. 
powder is said to control these beetles. 

Sweet Potato. The caterpillars of sweet potato sphinx moth 
may attack the leaves. They grow' to a large size and should be 
collected by hand. Keep an eye open for sweet potato weevil, 
which is a slender snout beetle which resembles a large ant. It 
may be seen on the stems, especially near the roots. It renders 
the tubers useless. .In second-year sweet potato lands it may ruin 
the whole crop of tubers. Write for advice and send specimens 
if they are found. ■ Don^t be misled by short, stubby, brown 
snout beetle which feeds on the leaves, 

Crarden, See. previous months for miscellaneous pests. '' 
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Turnip plants infested with the cater piliar-iike larvae of saw- 
flies may be dusted with a mixture of 1 lb. Paris green and' 20 
lbs. fine slaked lime or flour? or sprayed with. lead arsenate and 
spreader. This treatment is also eflective for flea beetles. 

For melon fly on melons, cucumbers, and marrows, etc., follow 
treatment for fruit fly on fruit, described for October, Do not 
use D.D.T, on these plants. 

Orchard. See previous months. 

In most agricultural pursuits, remember : — 

Oleanlmes-^ Aids Insect Control 


PLANT PATHOLOGY. 

Continue as for December. Keep tobacco free from frog-eye 
and if barn spot develops, prime affected leaves in the lands. 

BOTANY. 

With good early rains young Upright Starbur plants will 
appear this month. Efforts should be made to remove or kill them 
before they set seed. Spray with DNOC. (2 - gals, of commercial 
paste to 100 gallons of water for one acre of Starbur) or remove 
by hand and burn all young plants. 

PASTURES. 

The grass planting programme, whether of seed or roots, should 
be completed this month or early in February at the latest. 

Hay-making equipment should be put in good order, and 
essential spares obtained to avoid unnecessary delays after cutting 
commences. Close to grazing fields which are to be cut for hay . 
that season. 

The veld is at its best in January, so planted pastures can, 'be 
reserved for hay and used later in the season. 

CONSERYATION. 

1. Plant grass in gullies and badly eroded areas. 

2. Plant trees for conservation purposes and wind-breaks. ' 

3. Check up on old and new contours and storm drains for any 

damage caused by heavy rains. ' ■ ' 

4. Inspect grass strips and water-ways for any damage caused 
by excessive rains and repair if necessary. 

LIYESTOCK. 

Beef Cattle. In the high rainfall parts of the Colony bulls' 
■will, of course, now be with the cows. Be sure that' they remain m 
good, hard condition for the service season. If necessary, ■ give 
them a few pounds of concentrates daily. In the drier parts, of, the' 
Colony calving should still be in full swing. All the cattle should 
be looking well, but the ''maternity herd'^ should still' he, 'kept' 
going and given all the possible additional ' attention. Remember 
once more that every calf lost is one less bullock or cow a few years 
later. 
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; TMs season’s spring calves should be looking very well by now,' 
and in parts where dairy ranching is practised, care should, be taken 
not to 'overinilk the cows and let the calves suffer. Calves, should 
be regularly dehorned and castrated at from 2 to 3 weeks of age. 
Oil farms where bullocks are being fattened on the grass by giving 
them a little grain in, addition to the grass, approximately 5-8 lbs. 
of meal should be fed per steer. Fat bullocks should be coming in 
off the early vlei grazing and catch the high January prices. 

.Especially during the wet season screw-worm should be watched 
lor. , Without a wound, there can be no screw-worm. As, 90 per 
cent, of 'all wounds are caused by ticks and horn pokes, the sensible 
thing to do is to eliminate these. 

Dairy Cattle, Grazing should still be excellent, provided 
' it is so managed that it is not getting too rank. Production should, 
therefore, still be cheap, , and it should not be difficult to get 1| to 2 
gallons off the grass. Higher producing cows should, however, de- 
finitely be fed additio,nal grain according to production, otherwise 
■ they will simply draw on their own systems and go off in condition 
and production a little later on. An excellent mixture for this 
purpose and at this time of the year is one consisting of 3 to 4 parts 
of maize meal and 1 part of groundnut cake. All in-calf cows and 
: heifers as well as young stock should be doing very well. 'If not, 
consult the Veterinary Surgeon, as internal parasites may be the 
cause. Bo not forget to make sure that the small calves have a 
clean, dry shelter and are not allo'wed to remain out in the wet 
.'and rain. 

Sheep, Management will be very much the same as during 
December and all sheep should be grazed well away from vleis and 
other ' wet parts. At this time they usually suffer from internal 
parasites, and dosing should be continued with very regularly at 
fortnightly intervals according to veterinary instructions. 

, Pigs. As during December. Now, too, ample. supplies of green 
feed and separated milk will be available and the pigs should be 
' : doing exceptionally w- ell. 


DAIRYING. 

. Under the weather conditions which obtain, cream should be 
'■'..despatched at least three times a week. It is of the greatest 
, importance , that ' cream should be cooled immediately after 
, ''Separation, and should be kept cool while -on the farm, and whilst 
■/"in transit to hhe railway station. It is desirable during this sea- 
' ./'■' son of the year to make use of the cream surface cooler, which is 
'.' '.supplied .with a water bag for cooling the water, which is passed 
.through the ■ cooler. Immediate reduction in temperature is 
.".obtained by this method of . cooling, and the results achieved are 
■■ weir worth , the money expended on the purchase, of the cooler. 

",'. :,:Warm freshly sepa^rated cream should not be mixed with cold' 
cream until both are; at '.the same temperature.' ' 

i/';,./;;:.:',>Gassmess. and over, ripe- returns are frequently 'received Muring 
,this period' of the year. These undesirable fermentations , may 'be 
.'.check by personal supervision of all stages in ■ production, 
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suck as the washing and sterilization of the dairy vessels; care- 
ful and sanitary milking and the provision of adequate and' clean 
drinking water for the cows. 

YETSRIMAEY. 

Tick borne diseases — Redwater, GallsicknesSj Heartwater 
and Theileriosis may be expected. Horsesickness, Bluetongne 
and Lumpy Skin Disease may occur especially if_ there have been 
early rains. 


POIILTBY, 

Moulting will be fairly general during this month — fowls, ducks, 
and turkeys. It will be evident on observation of the laying flock 
this month that some birds will have a mixture of new and old 
feathers, they are moulting gradually section by section, but still 
laying; and with others there will be little, if any, evidence of, 
moulting. These are said to be the late moulters. It is not unusual 
during the late autumn to find in well-managed flocks a number of 
birds almost bare, losing all their feathers in quick succession 
before the winter sets in, the best producers still moulti,ng before 
their egg production ceases. The gradual and late moulters remain 
ill production until late autumn; they have laid heavily for twelve 
months and more, when they renew their - feathers quickly after a 
short break in production, when almost immediately these hens 
are ready to recommence profitable production for another season. 
The early moulters in the adult laying flock should be culled, out 
early before the normal moulting season begins. 

Generally speaking, when adult fowls are kept in full ' lay,' 
moulting is delayed to some extent beyond the normal season. The 
later a hen commences to moult when her production ceases, the 
longer will be her laying season, and hence the greater will be her 
egg yield and the profitable results. 

The management of the flocks, the pullet. flock, adult flock and 
the breeding flock in relation to the moult, ajl require special 
attention. It pays to grasp . the essential requirements, in each 
case. Obviously, moulting of the pullet flock must be avoided. 
Moulting and a rest for the breeding stock must be encouraged; 
and the commercial laying flock of adult stock -partly, encouraged' 
to moult and partly delayed. The pullet flock is sensitive and'' 
temperamental, and without satisfactory management would be 
susceptible to a complete or partial moult, but only during the first 
three or four months of their coming into production. That is' the 
critical period for them ; . forcing their egg production must be"' 
avoided; they have reached productive, maturity and they have' still' 
to mature physically. It is- obvious from this they have still to - 
grow and fill out when producing eggs. Their plump condition' 
must be maintained by suitable feeding, especially the early--' 
hatched pullets ; these are more susceptible than the later hatched. '. 
A greater proportion -of grain than mash during this critical period, 
'would su'it them best. The annual routine is to have- all the pullets 
settled in their permanent laying quarters as they -reach .the' pro-,'- 
.ductive age by the end of -March. Avoid overcrowding the laying 
houses, and,.,the food 'hoppers must -be adequate for the size of-., the 
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flock. ' Individual birds must- have a fair chance to feed without 
undue molestation. Avoid drastic changes in their diet. Avoid 
rough handling and frightening them; handle them " quietly. 
Hygienic conditions minimise disease and parasitic vermin. 

The breeding flock, on the other hand, should be given special 
treatment from the months of January and February each year 
with a view to forcing a moult in preparation for the breeding 
season. This applies to the old breeders and the young selected 
breeders after their recording period, which should by now be ter- 
minating. They have been productive for a year, and restricting 
their egg production would enforce a moult. Their moulting must 
be completed before they are required for breeding. The best 
results in hatching, and strong, healthy chicks, can only be ex- 
pected from stud stock in fit breeding condition. 

The best of the young hens which are completing their first 
laying season — from these the breeding birds have been selected — 
should be kept in production until about April, when a general 
moult is enforced on them. By this time the average production 
of the pullet flock should be satisfactory. 

The birds which are completing their second laying season 
should be given special treatment to stimulate the maximum pro- 
duction with a view to disposal of this entire flock when the moult 
is well established. An increase in the amount of meat meal — 5 per 
cent, to 10 per cent. — from December or January, is recommended 
to obtain the greatest production of eggs when egg prices are high. 
It means additional profit until the moult becomes established late 
■ in autumn. 


FEBRUARY. 


GEHEEAL CEOPS. 

Continue the recommendations for January. Potatoes and 
ground nuts will probably need ridging again. Catch crops of the 
'.quick maturing tepary bean and buckwheat, and also Pearl millet 
for late grazing for dairy cows, can still foe sown. Keep down all 
noxious weeds. This work can be carried out on wet days. Keep 
potatoes in a cool shed, well ventilated. Pick over any potatoes in 
'"'storage and remove bad ones. The early irrigated potato crop can 
be 'planted early in the month. The second trap crop of two for 
'.witchweed control can he sown, and will then be ready for plough- 
ing down ill April, when the soil is in good condition for the work. 
■.■.Keep a sharp watch for wdtch. weed in maize lands. 

TOBACCO. 

The early tobacco should now be ready for curing. Care should 
be taken tO' select only thoroughly ripe leaf for filling the 'barns, 
so that the' cured' product' will.be uniform. .' Topping, priming and 
suckering ' should ' be given attention. ' Selected 'seed plants . should 
be carefully watched. New land .intended for tobacco 'next year 
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should be ploughed this month, so that all organic matter turneci 
under may he converted into humus before planting time next . 
season. 

Turkisii Type. The work of preparing curing racks and storage 
accommodation should be completed as soon as possible. 

FORESTSY. 

Tree planting operations should he carried out on dull, showery 
days or late in the afternoons. Take care in setting out plants, 
avoid bending the roots and do not plant deeper than the plants 
■were in the^ seed-beds or trays. Seed-beds or trays should be well 
watered just prior to planting. Steps should he taken to prepare 
seed-beds for the siow^er growing species, i.e.., pines, cypress and 
Cailitris. ' 

CITRUS FRUITS. 

Newly planted citrus trees should be kept free of weed growth 
likely^ to exclude necessary air and light for their normal and 
health development. The early planted cover crops will be fit to 
plough under by the end of the month. Do not delay this opera- 
tion for fear of the rains 'ending abruptly. If this occurs, great 
difficulties will be experienced when attempting to plough in the 
green crops. Keep all young shelter belt trees free of weed 
growth, and loosen the soil round their stems fairly frequently 
to eliminate possible ant injury. This is one of the best months 
for budding citrus trees, either in the nursery or grove-trees that 
are to be top worked to profitable varieties. Late ■ out-of-season 
fruit that may have set during December- January should , he 
stripped from the trees. If allo-wed to mature, it may affect the 
main crop setting of fruit. 

DECIDUOUS FRUITS. 

When sufficiently mature, plough under cover crops. This " 
should be possible towards the end of the month. 

Summer pruning should be completed early in the month: 
little or no advantage will be derived from trees treated when 
the new wood reaches maturity. 

Do not allow" fruit to become over-ripe, then expect remunera- 
tive prices for it. If it is harvested at the correct stage, then well 
graded and neatly packed, good prices may be expected for the 
surplus fruit sold. 

This is a good month for budding deciduous fruit trees. 
VEGETABLE GARDEN. 

Sow" now Beans, beet, . cabbages, caulifiowers, lettuces., peas, 
onions, carrots, parsnips, turnips, endive, kohl rabi, rhubarb '' and' 
all herbs. Collect all grass and vegetable refuse for making' 
compost. 

FLOWER GARDEN. 

Sow Iceland poppies, carnations, phlox, pansy, verbena, gilias, 
larkspur, dianthus and pentstemon,. The iower garden 'should be 
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BOW looi;iiig at its bestj nearly all plants being in bloom. Old and 
"dead flowers sliould be constantly removed^ except when the seed 
is required. Seeding of the plants shortens their flowering period. 
All runners and climbers should have constant attentioiij and be 
tied up and trained, otherwise they will be damaged by the wind. 
Dahlias, chrysanthemums and carnations will require staking, as 
they become top-heavy when in flower. Make the first sowing of 
winter-flowering sweet peas. Finish budding rose briars. 

INSECT PESTS. 

Maise. The first brood of stalk borers matures during 
February' and the young of the second brood may be found on 
young leaves, and more particularly so on young maize plants 
such as are grown for ensilage. Watch these young plants and 
also any wintersome present, as these make good trap plants for 
. the second brood of borers. , If they become badly infested they 
have probably done good wmrk in preventing heavy second-brood 
infestation of the main crop. If they are to be used for ensilage, 
they will greatly reduce stalk borer carry-over for next season. 

Keep down weeds in maize lands. 

Tobacco. Don’t neglect to destroy those seed-bed plants. For 
held pests, 'see previous months. 

Potato, Maintain a good unbroken surface on ridges, with no 
tfibers exposed. See previous months for leaf-eating insects. 

Craiden, See previous months. In general^ insects chewing the 
leaves are killed by standard poisons such as Paris green or lead 
arsenate or the less soluble fluorine compounds, and aphis is con- 
trolled with tobacco extract^ but precautions must be taken 
"against the danger of humans or stock consuming poisoned foliage. 

In most agricultural pursuits, remember: — 

Glecmliness Aids Insect Confrold^ 

PLANT PATHOLOGY. 

Maintain precautions against leaf spot diseases in tobacco, 
especially frog-eye and Alternaria, as in- preceding months. ; 

A further light dusting with Bordeaux powder to the soil 
, arO'iiiid flowering plants will assist in preventing root-rot. 

the routine spraying of vegetables with suitable 

' 'fungicides. 


BOTANY. 

' This' is the month when tobacco farmers should look out for 
' Striga gesfierioides, Vatke (= Striga orobanckoides, Benth.) on 
,,;'::theii* '-field tobacco crops. This is a parasite on the roots of tobacco 
,, belonging to the witchweed family and having the general appear- 
■;'; ance' of .'-mealie' witchweed," although it differs, in that the flowers 
are 'pale''- mauve instead- -of red. 

''Occurrence' is -only sporadic so far in Rhodesia ; ' it is there- 
Iforefof great importance that growers- recognise it and" hoe it- "out 
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before it sets seed. In the early stages of infestation tMs is c|iiite 
a simple and effective method of control and should prevent the 
parasite from becoming a really serious pest on tobacco. 

PASTURES. 

Hay cut early in the season is a valuable feed. Besides having 
a higher protein content, it is more palatable and digestible than 
hay cut when the grass is more mature. Take advantage, there- 
fore, of fine weather to start hay-making operations and store the 
hay under cover or in carefully made stacks. 

In sweet and mixed veld areas, paddocks required for autmnii 
and winter grazing should be closed to stock this month. 

Pastures planted from roots earlier in the season can with ad- 
vantage be cultivated to destroy weeds and loosen the soil. Every 
effort should be made to get the grass covering as rapidly as 
possible. 


COMSEBVATIOK. 

NO NOTES FOE FEBEUAEY. 

LIYESTOCK. 

Beef Cattle. These should be doing and looking well ail over 
the Colony. In the high rainfall parts calving should be finislied 
and in the drier parts it should be tapering off. Cows with calves " 
should continue to receive very good attention so as to avoid losses ' 
and ensure that they do really well. Dehorning and castrating' 
should not be neglected. Scre-w-worm cases should be guarded 
against and watched. 

Steers to be sold off the grass in a month or two should be well 
looked after and kept on some of the best grazing. 

In the drier parts of the Colony and on farms where no early 
green grazing or feed is available, the first of March is a good time 
to put' the bulls to the cows. Now is, therefore, the time to go" 
through the entire cow and 2-3-year-old heifer herds and cull 
severely as was suggested for December. Cull cows should' under 
no circumstances be bred, otherwise they will again calve down 
the following season and never be fat for sale. Eun all the culled 
females' away from the bulls and sell them as soon as they are fat.; 
Also go through the bulls and see that they are in proper trim for 
the service season. Undesirable ones should also be thrown out..; ' 

Bairy Cattle. ■ These should be managed along the same lines, 
as was recommended for January. The grazing should be watched 
very carefully.. If it is getting rank and going off in feed value, 
production ■ will drop. To prevent this, extra concentrates ' should 
be fed. Dry. cows and young stock should continue to do well and 
calves should be properly housed and reared. 

Sheep. Towards the end of the month ewes will commence 
lambing, and things should :'be so arra'nged that they:, will get 'the 
necessary attention. See that big udder ewes 'are carefully, handled'. 
Dosing, should be continued with ' regularity and the sheep , kept" 
away from vleis' and other wet 'parts. 
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Pigs. With ample supplies of separated milk and greens, all 
pigs should be looking very well. If in doubt, make sure that a 
properly balanced ration is being fed. 

DAIBYING. 

NO NOTES FOE FEBRUAEN. 

YETEEIMABY. 

Horsesickness and Bluetongue may increase. If dipping of 
cattle has been systematically carried out, tick-borne diseases 
should be decreasing, but if dipping has been neglected they will 
eontiiiiie and even increase. 


POULTRY. 

The planning of farm work is of major importance, and it has 
been established by experience that the greatest rewards in farm- 
ing have gone to those whose operations are well planned. There 
is no more frequent cause of failure on the poultry farm, whether 
large or small, than procrastination — delaying to plan for the 
future. Planning with paper and pencil is a job which many dis- 
like— psychologically, in effect — more than anything else, but, on 
the contrary, it is most interesting and should be tackled with the 
greatest enthusiasm. Plan well and have a good knowledge of the 
progress of your business. 

This is a good time of the year to consider exactly what you 
are going to do, to consider not only the work to be planned ahead 
but also reflection on what has taken place during the previous 
season with a view, if possible, to improvement, pays. One cannot 
do better than benefit by past experience, chiefly in avoiding mis- 
takes that could have been avoided. Most of the work can be done 
quickly, cheaply and most effectively, if it is done at the proper 
time. Haphazard methods soon lead to disappointment and loss, 
and if we are really going to make a success of our business we 
must work on methodical, economical and labour-saving lines. In 
' ordinary circumstances it is advantageous to make your plans well 
in advance. To-day, with the many difficulties and problems that 
beset us, it is absolutely vital to success. If your programme for 
the year has not yet been planned, do not shirk it. 

' "The very first thing to do now is to prepare for the breeding 
season. In spite of the food situation, this must have attention, for 
the breeding stock represent the foundation of your future pro- 
spects. Those who replace their laying flocks by the purchase of 
day-old chicks must give the supplier due notice. It will be obvious 
that if we are to expect our chicks just when they are required they 
^ must be . booked early To save disappointment,, as' it enables the 
supplier to make arrangements accordingly. You will have the 
satisfaction of knowing that your order has been placed safely, and 
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find that it has taken a load oE jour mind. You will be able to 
commence preparations for the arrival of the chicks in better spirit, 
resulting in better work. Make sure purchases are made from re- 
liable sources and that the brooding equipment is ready for the 
reception of the chicks on arrival. 

The breeding birds must be moulted and selected in time for 
re~pei:iiiiiig them. This is the best time of the year for dubbing and 
de-spiirriiig the male birds. The breeding houses and runs must 
be renovated and cleaned; all vacant runs should be dug over and 
cropped during the rainy season to freshen them and remove taint. 
Cropping the runs with sunhowers will provide shade and green 
food in the runs for the breeding or laying birds during March,, 
April and May. Incubators must be fumigated. Prepare for any 
additio,nal coiistructioi'j : this must be done well in- advance and 
completed on time. 

Reference has been made earlier in these notes to the pullet 
moult. With early-hatched birds a certain number of pullets are 
liable to go into a neck monlt, particularly m adverse environ- 
mental conditions; far too many birds are allowed to moult when 
by careful observation and feeding it might have been prevented. 

Early hatched birds usually come into production with a good 
flush of eggs, and unless their body weight is maintained, they are, 
likely to moult. Refer to Biiiiethi No. 1394 in regard to the man- 
agement of the pullet flock. 

To be successful, one must study the stock and work for im- 
provement. .Apply good methods to ail phases in the management 
of a poultry farm and attend to details. Equal in importance is 
the application of businesslike methods, ready to take advantage 
of favourable opportunities and prompt to avert mishap. 

The good business poultry farmer is always striving for a com- 
plete knowledge of the industry. He knows when to hatch for 
autumn-laying pullets and when to hatch to catch the best demand 
for table poultry. It is a good thing to know when to market your 
produce, whether eggs or table ' poultry, to the best advantage. 
The poultryman in business on a large scale and buying all or most 
of the poultry feeds should know when to lay .in a stock of food- 
stuffs. 

Successful poultry farming is determined by those engaged in 
the industry maintaining the stock in a healthy, vigorous condition,'' 
and the productivity of the stock on a satisfactory basis by minimis- 
ing disease and' mortality. Hygienic .principles must be adopted.'' 

It is necessary for' poultry farmers to organise, effectively, the 
marketing side of the industry and then by concerted action „to' 
produ'ce and market economically the desired quality of market- 
able products. The poultry business 'includes three quite distinct 
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lines of operation: (1) Producing; (2) preparing the saleable pro- 
ducts for market; and (3) marketing to the best advantage. 'Mar- 
ketahie products must be clean, attractive and of good quality. 
They ■ should themselves be a good advertising medium to con- 
sumers. Eggs and table poultry are valuable foods and necessary 
articles of diet in every home; they are in demand throughout the 
world. 

The increasing recognition of commercial poultry farming and 
the established importance of this industry as a source of a monthly 
cheque, as' well as a valuable source of food production for human 
consumption, is evidenced by the remarkable progress which has 
taken place constantly in adverse as well as prosperous times. 

Particular, attention must be given to correspondence-— reply- 
ing to customers^ letters promptly. A good business man is a good 
salesman. Keep accurate records and accounts. 


Quarter Evil, Anthrax, Scab in Sheep and Foot and Mouth 
Disease are non-seasonal and should be watched for all the year 
„ round. 
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Southern Rhodesia 
Veterinary Report. 


APEIL, 1947. 

General. Cattle are in good condition in all districts except 
Bulawayo and 'Fort Victoria, where water shortage appears to be 
the greatest difficulty. This condition is almost certain to occur 
in Salisbury district as time goes on in the areas to which large 
numbers of drought relief cattle have been moved. The District 
Yeterinary Surgeon, Umtali, draws attention to this position on 
some of the farms in his area. 8,950 drought relief cattle w^ere 
distributed from Salisbury during the month. 

Tick Life is active in nearly all areas where dipping can only 
be carried out to a limited extent on account of a shortage ' of 
water. 

Dipping. The new Gametox No. 2 dipping fluid is being tried 
out in three tanks, and is giving evidence of being successful. 
Unfortunately the testing of the fluid in the tank is complicated 
and this is making it very diflicult to maintain the tanks up to 
the required strength. Good reports have been received from 
cattle owmers 'who have used the dip in addition to the usual' 
arsenical fluid. 

Diseases. African Coast Fever. No extensions of this disease 
were reported and no deaths have occurred on the infected farms. 
The. District Y'eterinary Surgeon, Melsetter, reports on the clean- 
liness of the cattle in the infected area. 

The dipping tank on Reitvlei was filled with Gametox ' No. ' 2 
dipping fluid at the beginning of the month and three-day interval 
dipping was enforced instead of five. Eeports to date show that 
it is very effective and the shorter interval of dipping must have 
a considerable effect on cutting short the deaths from the disease. 

Anthrax. No fresh centres of infection were diagnosed and 
the inoculations were completed in the centre reported' last 
month. 

Trypanosomiasis, Only twm cases were reported from' the 
Chipinga area. 

Lumpy Skin Disease, Infection was diagnosed on two^ farms 
in Salisbury district, on one ■ of these farms t'wo animals that .were 
infected in 1946 again contracted the disease. 

Infection , was. found on one farm in Lomagundi :and. at' a- 
number of kraals in Gutu Eeserve. 

Theileriosis. Gases . were diagnosed, Salisbury district ' Y, 
■Lomagundi 4,, Mazoe, 1, Fort Victoria 3. 
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■ Piroplasinosis is still on the increase owing to movements for 
drought relief and lack of dipping facilities. Fifty-three cases 
were reported, 

AEaplaSjuosis. Similar to above, sixty cases being recorded. 

' Quarter Evil. Nine" outbreaks ; 1 Bulaivayo, T Salisbury, 1 Fort 
Victoria. These have been controlled by inoculation. 

Malignant Catarili. Ten cases were reported on a farm in the 
Chipinga area. 

Arsenical Poisoning accounted for 28 deaths on a farm in the 
Salisbury area. 

Mallein Test. lOO horses were tested with negative results. 

Tuberculin Test. 24 bulls, 21 cows and ll heifers were tested 
with negative results. 


IMPORTATIONS. 

Union of South Africa: 65 bulls (breeding), 32 cows and calves 
■(breeding), 41 horses and mares, 51 geldings, 2 pigs (breeding), 
142 sheep (slaughter), 107 sheep (breeding). 

EXPORTATIONS. . 

Union of South xA^frica: 2 horses and mares. 

Northern Rhodesia: 158 cows and calves (breeding), 1 gelding, 
736 sheep (slaughter). 

EXPORTilTIONS— MISCELLANEOUS. 

In Cold Storage, 

Overseas : Beef 60,026 ibs. 

Union of South Africa: Beef 348,050 lbs., ham 16,555 lbs., 
4 Ibs. 

Northern Rhodesia: Beef 528,614 lbs., bacon 15,022 lbs., ham 
4,089 ibs., offal 23,021 lbs,., pork 17,582 lbs., fat 313 ibs., sausage 
casings 61 lbs., rolls 4,150 lbs. 

Bechuanaland Protectorate: Beef 7,308 lbs., bacon 112 lbs., 
ham 48 lbs., sausage 263 lbs., ham 29 lbs., offal 144 lbs. 

■ Portuguese East Africa: Offal 6,680 lbs., pork 7,802 lbs., 
'mutton 7,405 Ibs., fat 654 lbs. . 

'Belgian Congo: Beef 432,653 lbs., bacon 880 lbs., ham 2,289 
ibs., sausage 38 lbs., offal 29,063 ibs., veal 7,940 lbs., pork 1,809 
ibs., poultry 510 lbs., mutton 571 lbs. 

, Meat Products from Liebig’s (Ehodesia) Ltd., West I'icholson. 

Union of South xAfrica: Corned beef 121,500 Ibs., Ideal Quick 
Lunch 24,600 Ibs., lunch rolls 4,728 lbs. 

Sierra Leone: Corned beef 2,232 lbs. 

Belgian Congo: Corned Beef 10,800 lbs. 

United Kingdom: Extract o.f. 54,041 lbs., ' extracted - beef 
residues 19,975 lbs, 

, P. D. HUSTON, ' 

Chief Veterinary Surgeon, 
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MAY, 1947. 

General. With the advent of cold weather cattle are begin- 
ning to fail off in condition. 

Tick Life is now on the wane, but, owing to a shortage of 
water which renders dipping impossible in some areas, the usual 
decrease noticed at this time of the year is not so much, in 
e^ndence. 

Movements from Brought Stricken Area3. During the month' 
3,638 head of cattle were distributed from Salisbury, and, already 
by the end of the month, doubts are being expressed in some 
districts to which^ drought relief cattle have been sent as to 
whether the water supplies will hold out; Headlands, Riisapi, 
portions of Loiiiagundi and South Salisbury are probably the 
worst. 

Disease. African Coast Fever. No deaths from this disease 
were reported from Chipinga or Melsetter, but a suspected case 
was seen on the farm Vooriiitzicht in an animal that .was 
slaughtered for beef. Smears submitted to the Director of Veteri- 
nary Research did not confirm the disease. 

A fresh outbreak was confirmed on the farm Highlands in 
the Salisbury South area. There are 108 head on the farm and 
65 head from Mayfield and 194 from Newhaven are dipping at 
the tank on Highlands. The area has been cordoned off and ail 
movements stopped. One death' occurred on the 7th, and no furthei" 
cases were recorded up to the end of the month. This farm 
was infected in the 1939 outbreak, the last case on the farm 
being February, 1940, and the last case in the area being August, 
1941. The area was released from quarantine in August, 1943. 
No explanation of how the disease was brought there can be given, 
and, as the carry-over was four years, it makes one suspicious of 
a breakdown in a salted beast from the previous outbreak. It is 
known that at least two animals recovered in the 1939 outbreak. 

The new dipping fluid Gametox No. 2 is being used in this- 
tank and three-day dipping is being enforced; so far reports are 
that it is very satisfactory. The strength of the tank is being 
maintained at 10 lbs. to 800 gallons of water, because experience , 
has shown that 10 lbs. to 1,000 as recommended by the makers is 
not strong enough. The increase in strength has had no ill-effect 
on the cattle. , 

Anthrax. Only one outbreak occurred on a farm in Salisbury 
District- There was one death and 187 head were inoculated.. 

Trypanosomiasis, Four , new cases were reported from 
Chipinga , area. ' ' 

Lumpy Skin Disease. A few mild cases seen in Gutu Reserve, 
and two fresh outbreaks ,in Lomagundi.,, One severe case occurred 
in G'wel O' District, but only one beast on the farm was 'infected. 

TkeiieriosiS. A marked decrease in this disease has taken 
place, 'due no doubt to a decrease in tick life — two cases Loma- 
gmidi area and on,e Fort Victoria. 
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Piroplasmosis^ Anoplasmosis. Still very miicli in evidence— 
Salisburyj Bulawayo and Umtali reporting the largest, number of 
cases. 

Quarter EviL 19 outbreaks were reported, but mortality was 
not high, the disease being immediately controlled by inoculation. 

Malleia Testing. 120 horses were tested at Bulawayo with 
negative results. 

Tubercuiin Testing, ' 5 bulls, 5 cows and 21 heifers tested with 
negative results. 

IMPORTATIONS. 

Union of South Africa : 9 bulls (breeding), 45 cow's and calves 
(breeding), 21 horses and mares, 87 geldings, 147 sheep (slaughter). 

United Kingdom: 2 co-ws and calves (breeding). 

Northern Rhodesia: 2 geldings. 

EXPORTATIONS. 

Northern Rhodesia : 457 oxen (slaughter), 13 cow^s and calves 
(breeding), 548 cows and calves (slaughter), 71 donkeys, 1 gelding, 
10 pigs (breeding), 339 sheep (slaughtei'). 

Portuguese East Africa: 30 oxen (slaughter), 4 cows and calves 
(breeding). 


EXPORTATIONS^-MISCELLANEOUS. 

In Cold Storage. 

United Kingdom: Beef 330,275 lbs., bacon 57,974 lbs. 

' Union of South Africa: Beef 95,819 lbs., bacon 48,140 lbs., 
sausage casings, 6,330 lbs. 

Bechuanaland Protectorate : Beef 6,922 lbs., bacon 311 lbs., 
ham 168 lbs., sausage 615 lbs., fats 155 lbs., brawn 79 lbs., offal 
..'253 lbs., 

, Northern Rhodesia: Beef 159,952 lbs., pork 2,773 lbs., bacon 
27,675 lbs., sausage 5,897 lbs., fats 11,193 lbs., offal 9,957 lbs., 

' sausage casings 70 lbs. 

Belgian Congo: Beef 310,885 lbs., bacon 827 lbs., offal 30,940 
lbs., veal '6,592 lbs., poultry 689 lbs., mutton 8,303 lbs., sausage 
;■ casings 211, Ibs. 

' ' Meat Products froni' Liebig^s (Rhodesia) Ltd., West Nicholson. 

Union of South Africa: Corned beef 718,380 lbs., Oxford 
sausage 19,200 lbs., Vienna sausage 24,150 lbs., , lunch roll '8,426 lbs., 
Ideal Quick Lunch 15, 120 lbs., steak:and kidney 24,840' lbs., ■ curried' 
beef 34,200 lbs,, beef dripping 4,200 lbs. 

Belgian Congo : Corned beef 4,464 lbs. 

■ p:, u. hubton,;. 

'v,,,; v.; 'Chief 'Veterinary, 'Burgeon. 
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SOUTHERN RHODESIA 

Locust Invasion. 1932-47. 

Monthly Eeport No. 174: May, 1947. 


Red Loeusfe; N omadacris septemfasciata^ Serv. 

No reports of locusts in any stage of development within the 
Colony were received. 


J. K. CHORLEY, 

Chief Entomologist. 


Monthly Report No. 175: June, 1947. 


Red Locust: N omadacris septernfascmta^ Serv. 

No reports of locusts in any stage of development within the 
Colony were received. 

J. K. CHORLEY. 

Chief Entomologist. 
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Agricultural Journal 

Vo!. XL!V. No. 5 September-October, 1947, 


Editorial 


Notes and Comments 


EE¥IEW OF “JOINT PUBLICATION No. 10. THE USE AND 

MISUSE OF SHRUBS AHD TREES AS FODDER.^ 

(Piibiislied by Imperial Biireaii(x) of Animal jSiiitrition, xAbercIeen, 

- Pastures and Field Crops, Aberystwyth, and Forestry, Oxford. 

' Price 9s, from Imperial Agricultural Bureaux, Central Sales 
. Branch, Pengiais, Aberystwyth, Great Britain.) 

This publication deals wnth the latest findings and experience 
on this all-important subject in Australia, Flew Zealand, Africa, 
India, Ceylon, Mediterranean Lands, In ear and Middle East, 
IT.S.S.R.,' United States of America and Canada. It includes a', 
most valuable section on the Chemical Composition and Bigesti- 
bility of Fodder, Shrubs and Trees as well as a useful key to' 
Common Plant Names and a Geographical Index. 

Edible trees and shrubs form the most important source of" 
forage supply 'in Australia due to her climatic conditions. In the 
coastal regions ^of .QH'^^ensland and North Territory sown forage 
crops and, to a limited extent pjasture grasses make up the sole' 
source of forage. A lew^ 'indigenous trees are used as a reserve 
for fodder, e.g., Aviceniiia marina var. resinifera (the 'white 
mangrove), Siderfj.xylan poltlmannianum var. vestitiim ^ (velvet 
leaf). Acacia implexa and A. maidenii {sally wmttles), . and ^Ficmr, 
sp. ' In sub-coastal region (rainfall 25 inches per, annum) Hetere'^': 
pogon contorlus (bunch 'spear grass) and Botliriochloa decipiens'^ 
(pitted blue grass) ' provide native forage for large' miinbers ^o£ 
stock. 'Details of plant., formation and natural . pastures are given* ,' 
There are few virulently toxic trees or shrubs in the northern', area'. 
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In Victoria grazing of scrub is practically limited to tbe Mallee 
District where the problems of fodder conservationj soil erosion 
and reclamation of semi arid lands are very important. 

Forage plants are not of particular importance in Western 
Australia. 

Ill the section dealing with New Zealand it Is interesting to 
note that the Department of Agriculture and Department of 
Scientific and Industrial Research have commenced research to 
cover botanical, chemical and physiological aspects of stock 
poisoning by plants. 

In South Africa the stock live and feed in the open and the 
natural pastures or veld forms the bulk food. Mineral licks are 
given in those areas which are deficient in phosphorus and salt. 
The veld varies in feeding value according to season and rainfall. 
Two lists of the most commonly eaten shrub species are detailed 
in this section. The first list includes the so called Karroo bushes. 

During the last 15 years research has been carried out on the 
Veld Reserve, Fauresmith, in connection with the chemical com- 
position, palatability and carrying capacity of shrubs. Their 
management has been studied on various farms and the influence 
of bad and good treatment ascertained. 

Quite a number of exotic fodder trees have been cultivated in 
South Africa, the main ones being Frosopis sp. and the Honey 
Locust tree (Gleditschia triacantkos). 

In British Somaliland trees and shrubs must from necessity 
form an important source of fodder owing to poor grass and the 
large numbers of camels which browse there. In addition the 
Somali herdsmen cut and bend branches of Acacias so that sheep 
and goats can reach the leaves and this causes destruction of the 
trees. If a system of deferred grazing could be introduced more 
fodder would result. 

Fodder, trees and shrubs are also of considerable value in 
French Equatorial and French West Africa. Some parts are rich 
in halophytes which offer permanent forage for sheep, goats and 
camels. 

Uncontrolled cultivation has led to devastation in the low 
rainfall areas of Kenya. Before any degree of conservation can 
be reached a policy of controlled grazing, reduction in stocking 
and improvements in tribal standards will have to be introduced. 

In Tanganyika the presence of tsetse in the woodland area 
prevents the keeping of stock. Cattle live on green grass till 
May and later on dry grass, leaves and pods. From the middle 
of October dead leaves form a large part of stockfeed. The most 
important shrub is Disperma tracJipphyllum, which is resistant 
to Are and drought. 

Ill ■■■ Uganda ' there is little need for fodder trees and shrubs 
owing to the adequate rainfall which ensures well established 
pastures. ' 
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In the Aiiglo-Egyptian Sudan trees and shrubs are very neces- 
sary for fodders. Mesquite is being introduced. Acacia arahica 
and Acacia alhida. are very valuable as their pods have good 
feeding value. Acacia alhida pods have an advantage over other 
acacia pods as they do not deteriorate on drying. ■ Sheep and goats 
eat the fruits of Zisyphiis spina christi while the foliage is eaten 
by the camels. This feed keeps stock in good condition. 

Trees are often called upon to supplement grass in the dry 
season and when crops are ripening, by the nomadic cattle owners 
of Mgeria. So far there has been no plan to manage forests, 
especially for fodder. 

In the Gold Coast there are few edible shrubs. In the dry 
season Afzelia africana. Acacia alhida and Ficus gnaphalocarpa 
are lopped for sheep and goats and even at times for cattle. 
Fodder trees will continue to form a very necessary part in live-' 
stock feeding until such time as better methods of grassland 
management and fodder conservation are developed. 

Haymaking and ensilage are seldom practised in India and, 
Ceylon, therefore tree fodder is very essential. ■ In reserved 
forests grazing and lopping are either forbidden or carefully, 
regulated and only a limited number of cattle have access to 
forests. Prosopis spp. is very valuable as two crops a year are 
produced in the plains. The pods form excellent fodder, the 
wood of the mature tree can be used as fuel while the root 
system is such that it lends itself as a valuable factor in the pre- 
vention of soil erosion. Acacia arahica is also useful. 

In Bengal practically no lopping of trees for fodder is allowed. 

In Bombay there is sufficient grass supplemented by field 
crops for cattle fodder requirements. Lucerne is grown in irri- 
gated areas. HardwicMa hinata (anjan) leaves form a valuable 
fodder. In the forest districts cattle do not often resort, to tree^ 
leaves for fodder. 

The Forestry Department of- India are endeavouring to 
preserve and extend' these forests w'hich yield important fodder 
j. trees, such, as Ilardivichia hinata^ Acacia arahica, Erytlirina' 
indica, Ficus sp.^ Melia ar^adirachtay Zizyphus jtijuha, etc. It 
is felt that the need for leaf fodder in certain parts of India 
would disappear if the following measures were taken : — , 

(1) Sound water and soil conservation policy in all dry 
districts to increase quantity of roughages. 

(2) More extensive introduction of improved pasture manage'- 
ment- 

(3) Storage of surplus monsoon fodder by ensilage and hay-,' 
making in suitable areas. 

In Ceylon an important fodder species is Mikania scandens^. 
.an .exotic succulent climber whose leaves and .tender, vines .are' 
highly ' relished by,' cattle. 

In the lands of Mediterranean littoral and islands one can 
see deforestation followed by denudation of the sub-climax shrub 
cover by burning, cutting for fuel and grazing by domestic animals. 
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In the section devoted to U.S.S.R. valuable tables are^ given 
showing the chemical composition of, different families of fodder 
plant and also the nutritive value of the principal families of the 
flora of the U.S.S.E. Plans for the. founding of highly productive 
centres of animal husbandry in the semi-desert are well in hand 
as artificial fodder resources are very necessary. 

In the United States of America grasses yield the greater 
part of forage on nearly all forest and other ranges in the West. 
Most ponderosa. pine forests of the Western United States and 
long leaf pine forests of the Coastal Plains of the south and 
south-east are sufficiently open to bring forth a good cover of 
grass, herbs and shrubs suitable for grazing provided it is 
managed so that timber production is not endangered. 

In America natural regeneration of coniferous trees is not, 
in general, palatable to livestock. 

Aspen and yellow’ poplar are palatable to cattle, sheep, goats 
and big game animals. 

Invasion of grasslands by Mesquite (Frosojris sp.), Cedar 
iJtmiperiis pinchotti, J. mea:icana and /. virgmiana) and Cactus 
{Op'untia sp.) is causing concern. This invasion of the Mesquite 
IB ' considerably lessening its value as a forage and fuel contributor. 

Trees and shrubs form an important source of forage in 
certain areas. The bulk of the grazing, how’ever, is obtained from 
grasses and other herbaceous plants. Although there are 
poisonous plants in Canada they seem to be chiefly herbaceous 
and few’ trees and shrubs have been found to be poisonous to 
livestock.. 

The Salicaceae provide the highest forage value while the 
Chsnopodiaceae (including Eurotia sp. and J.frfpZ^»2rsp.) are also 
good. 

The section under Canada includes a table showi'ng the 
chemical composition of the principal forage trees of Western 
Canada. 
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Imperial Agricultural Bureaux. 


The following Preface to the Imperial Agricultural Bureaux 
Animal Report for 1945-46 is given in full for general informa- 
ticsn as follows : — 

The Imperial Agricultural Research Conference, 1927, 
stressed (a) the need for scientists to be in touch with the pro-' 
gress of research throughout the world in their several branches; 
and (b) the difficulty therein owing to the great output of 'scien- 
tiiic literature -and the diversity of languages in which it is pub- 
lished. 

2. It recomnieiided the Governments of the British Common- 
wealth to establish on a joint co-operative basis eight bureaux 
to collect, eoilate and disseminate information on research in 
eight selected branches of agricultural science and generally to 
assist research workers in the Empire with information relevant 
to their subjects. Each bureau was to be located at a research 
Institute specialising in . its owm branch of science so that the 
bureau ofiicers should be in daily contact with men engaged on; 
research in its own subject. These bureaux were to be financed 
from a coninion fund contributed by Empire Governments' in 
agreed proportions and controlled by a Council composed of re- 
presentatives of those governments on an equal footing. 

3. .Governments accepted these proposals. In Noveiiiberj 

1928, a new type of iiiter-Imperial co-operative agency accept- 
able to all governments was wmrked out in detail. On 1st Aprilj,' 

1929, the Executive Council of the Imperial ' Agricultural Bureaux 
came into being. The eight bureaux started work in that year. " 

4. Following the Ottawa Conference of 1932, the ^vork of sev- 
eral inter-imperial agencies was examined and reported upon by 
the Imperial Committee on Economic Consultation and Co-ope,ra- 
tion (1933). This Committee approved of the 'bureaux organisa:- 
tioii and of its work, and extended the duties of the Council, 
inter alia proposing that with effect from 1st October,' 1933, it, 
should also be' responsible for the supervision and adm'inisto- 
tion and finance of the Imperial Institute of Entomology and , of 
the Imperial 'Mycologieal Institute, 

5. It also enunciafed certain .general principles' to be ob- 
served in regard to the organisation of agencies for inter-imperial 
co-operation and consultation, e.g., Constitutional equality of 
participating governments in the appointment , of the Authority 
administering the work; the profusion of adequate fina,nce , f or ' a. 
definite period of years; careful . and 'periodical examination, (of 
the work and organisation of the Agency at Em,pire conferences' 
suitable for the purpose, as without that assurance' governments 
could hardly be ' expected to provide the' '.adequate 'continuing, 
finance; responsibility of the administering authority to,: 'all, par- 
ticipating governments. All Governments' accepted "this' report.v 

6. The British Commonwealth. Scientific Conference (1936)' 
eo,ndiicted the first, of these ^‘periodical examinations..”' It ,ap- 
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proved both the work and organisation. It recommended the 
finance necessary until 1941/42 (extended later to cover the war 
period), its distribution between governments, also the forma- 
tion of two more bureaux, and cei’tain modifications in practice 
designed to improve general efficiency. Governments accepted 
these 'proposals. 

7. The organisations under the administration of the Execu- 
tive Council are: — 

The Imperial Institute of Entomology, with its branch, 

the Imperial Parasite Service. 

The Imperial Mycological Institute and the Imperial 

Bureaux of 

Soil Science. 

Animal Health. 

Animal Nutrition. 

Animal Breeding and Genetics. 

Plant Breeding and Genetics. 

Pastures and Forage Crops. 

Horticulture and Plantation Crops. 

Agricultural Parasitology (Helminthology). 

Dairy Science. 

Forestry. 

8. A ^diaison” officer appointed by the appropriate depart- 
ment in each participating country keeps in touch with adminis- 
trative matters, and in each country for each bureau a scientific 
officer is nominated as Official Correspondent to be ‘‘the general 
friend’’ on scientific matters of that bureau in that country. 
The Heads of the several Institutes at which bureaux are located 
act as Consultant Directors of the bureaux, thus giving the 
Council and bureaux the benefit of their wide experience and 
scientific knowledge. All other officers are whole-time servants 
of the Executive Council. 

As a measure for paper economy, the usual list of publications has 
been omitted from this report. Copies of the 1947 list are, however, 
available for those desirous of consulting them, and will be supplied on 
application to : ' — 

The Imperial Agricultural Bureaux, Central Sales Branch, Agri- 
cultural Research Building, Pengiais, Aberystwyth, Wales, or to the 
Secretary, Imperial Agricultural Bureaux, 2, Queen Anne’s Gate Build- 
ings, Dartmouth Street, London, S.W.l. 
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Machines for the Smallholder. 


By L. A. G. BABEETT, Literary Officer, Massey Agricultural 
College, IsTevv' Zealand. 


Something of the great post-war advances made in the cultiva- 
tion and care of market gardens and areas in small fruits was 
seen at two demonstrations of small tractors and implements, held 
at Massey Agricultural College, New Zealand. The demonstra-. 
tions, for which machines were drawn from any parts of the 
North Island, gave about 300 people an opportunity to survey in^ 
a new light the whole field of their work for the future, and to 
judge how best and most economically that work might be carried 
out. 

The relative values of the new machines 'which have come On 
to the market since the war will naturally be a matter for 
individual opinion. There was, how^ever little difference of opinion 
on the general impressions left by the demonstrations;' such as^ 
the great diversity of labour-saving machinery now available to 
the smallholder, the adaptability of the small tractors to work' 
a wide variety of implements from ploughs to inter-row cultivating 
and spraying equipment, and the fact that British made machines' 
figured largely among the 15 or 16 power units seen in action. 

These units ranged from 12 horse-power tractors equipped 
wdth a driver '’s seat to Ij horse-power units handle-steered by the 
operator as he walked beside or behind. Useful devices in these 
smaller units included the ability to cultivate right up to the roots 
of leafy plants such as cabbages without injuring the growth 
above ground, and alternative setting of the handles so that the' 
operator need not walk over any fine seed-bed produced in the 
wake of the machine. These units can be changed quickly from' ' 
cultivation work among vegetables and flowers, to the spraying 
of small fruits or for use as motive power for lawm mo-wers. Many 
of the attachments lor inter-ro'w work were capable of' dealing 
'with two or three rows at. a time. 

'Other refinements incorporated in the smaller power unitS:"' 
were ' a variety of forward speeds and at least one ■ reverse gear. 
The latter' proved very adaptable in action in allowing work right 
up to plants, and in making for short and, accurate turnings' at 
headlands. A safeguard against' accident to the oper,ator ' while 
the machine was travelling in reverse was a lever projecting ■ sO' 
that its contact with the operator would automatically cut off the: 
engine. 
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The smaller power units, largely for use on A¥ell-establislied 
holdings, had their counterpart in larger types for the breaking-in 
of land and for use on extensive vegetable and small-fruits areas 
such as supply the canneries and dehydrating plants at Hawke's 
Bay. ' One of the larger tractors, about 3^^- feet in width, was of 
the crawler type, and of its size new to New Zealand. This 
'6 horse-power machine consumes anything from two to four pints 
of petrol per hour, according to the load. Its lOj- hundredweight 
is so spread over its rubber-jointed tracks that the ground 
pressure is only 4-| lb. to the square inch. 

The purchase prices of several of the machines were 
announced by those representatives of firms who acted as demon- 
strators. These figures ranged from about £75 to nearly £600. 
Some of the machines are scarcely on the market yet, as those 
in action were on occasions the first of their type to be imported 
to the Dominion. 

Thanks to Massey College for arranging the demonstrations, 
and. thereby enabling growers to obtain a comprehensive view of 
what was offering, were conveyed by representatives of the 
machinery firms. The principal of the College (Professor G. S. 
Peren) stated that the College was only too pleased to be used 
as a gathering ground for such purposes, and especially in the 
present instance, in view of the part which greater inechamsation 
could play in reducing the heavy per-acre bill for labour in 
hortieuitiiral undertakings. 

(It is interesting to note that the Royal Horticultural Society 
recently had one of these tractors for demonstration purposes at 
Wisley and were very satisfied with its performance. Also it is 
understood that one of these tractors has been ordered by a 
farmer in Rhodesia at an approximate cost of £280, which includes 
',a plough and cultivator.— Ed.) 
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Some Hints for Anglers on 
Fish Pests. 


By E. H. B. STEVENSON, F.R.E.S. 
[Continued from July/ August Issue.] 


xlmongst tlie Crustacea, the fresh water CRAB is to be classed 
amongst the fish predators. They are common in most waters, and 
apart from their burrows in the banks of dams and furrows being 
destructive, and their nuisance .value as bait thieves, which causes 
the loss of much valuable fishing tackle, they actually catch and ; 
eat small hsh, both aluvins and .fry, up to hngerlings. Their de- 
struction, too, of ova must be enormous, and they actually get ,, 
into trout hatching boxes unless properly protected, besides pull-' 
ing ova through the zinc apertures of the boxes, which have to 
have a protective double screen, to keep them away. As far as,, I" 
know, no efficacious method has been evolved to eradicate them. 

I should suggest a trap after the style of a lobster pot or minnow" 
trap, but with apertures ■ big enough for hsh to escape. Half-inch'" 
wire mesh should do, using bad meat for baits, but I have not tried 
this. Small crabs seem to be the favourite food of trout and other 
predacious fish, and the otters must make them their main diet,' It 
may be that some people reading this know of some means ' of 
destroying them, and will make their methods available by a letter ; 
to the Agricultural" Department. 

The Class ' ''‘R.eptilia’’ are scaly, cold-blooded Ye,rtebrates, ■ 
wh’ch breathe with lungs, and are, therefore, unable to stay in-,' 
definitely under water. We have to consider, first, the. Crocodile, . 
which belongs to the order Crocodilui and is' not one of the lizards.' 
Crocodfl'us nilolicus (Lin) lives in all tropical waters and mostly,'., 
on fish. For this reason alone, it should be considered an enemy, 
but, as , we well know, it is , also dangerous to human beings and 
should be' shot on all occasions possible. It has been recorded 
up to 21 feet 6 inches in East Africa, but anything over 13 .feet 
is a large one in this part of 'the sub-continent. It breeds from,"' 
September to the beginning of the .rainy season, which is^ the '^' 
hottest time, of the year,; and lays hard-shelled eggs in dry sand ' 
in certain selected situatio'ns. 

■ ■ They scrape out a hole about '12', ins., to 18 ins. 'deep 'and care- 
fully cover, the' eggs with sand. They 'remain near the spot, .'.'but'' 
whether from an instinct to preserve their eggs or from exhaustion,'..,' 
I am unable to state. The large MONITOR LIZARD is their , chi'e.f 
and almost only enemy, as it' scoops out the eggs and devours them'..'"' 
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A point of fact that is worth noting is that the eggs are ex- 
tremely sensitive to damp and are only laid during a dry spell 
about September to December. They are smooth-shelled, long 
ovates, and when blown seem to crackle and eventually disinteg- 
rate unless kept in an even temperature. The slightest damp 
causes their deterioration. The young emerge fully formed and 
can give one a nasty bite if indiscreetly handled. They are also 
devoured by the MONITOR LIZARD as well as by Fish Eagles, 
otters (Davison), water mongooses, and, no doubt, other carnivores. 

They grow quickly during the first three years of their lives, but 
gradually more slowly, I think, according to the supply of food. 

Although very interesting as they are, they should undoubtedly 
be killed by any means, as apart fi-om their fish-eating proclivities, 
they are a menace to livestock and humans. It appears that, in 
areas where it is cold in the winter, they do not feed during the 
winter months, but begin about the middle of September, and are 
then particularly dangerous, sometimes coming out of the water 
to catch their prey in full daylight. They sleep out of water, in 
the sun or in well sheltered places, and are occasionally met some 
distance from water. I have seen them catching fish in shallow 
pools on the Sanyati where fish have become partially stranded 
through the receding river. They charged through the water at an 
incredible pace and came out on the other side with various sized 
fishes, once with a very large Catfish {Clarias sp.), which' was 
thrown in the air and caught several times until it was in a suitable 
position to be swallowed. The others seemed to swallow the fish 
they had caught without tossing them. 

The already mentioned {T ar a mis niloticus^ Lin), known in 
Southern Rhodesia as the LEGOVAAN, but rightly called MONI- 
TOR, is a relative of the true IGLTANA, which does not live in 
Africa. There are two closely allied species here; the other is 
known as the ROCIv MONITOR (Vararms alhigidarls^ Baud). 
Only the WATER MONITOR concerns us here. They grow up 
to a length of 7 feet, but are generally about 4 feet 6 inches to 5 feet 
when fully grown. They occur in all waters in Southern Rhodesia 
and are practically omnivorous- Eggs are a favourite diet and 
they certainly do some useful wwk in keeping down crocodiles by 
digging out and devouring their eggs. They also catch and eat 
fish, frogs, toads, snakes and young cane rats. I should list them 
as being undesirable near a fish hatchery or nursery, but doing 
little harm away from such institutions, or fowl yards. 

Another creature in this class '^Reptilia” of the order Tes- 

fudines, is the WATER TORTOISE {P elomedum subnifa, Gi'ay), 
which is found in reservoirs and rivers throughout South Africa. 
They reach a large size in some of our big rivers and are well 
known as a nuisance to fishermen who use worms or animal flesh 
as bait. Their horrible smell on being taken out of the water is 
sickening, and comes from scent glands situated in the soft mem- 
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branous skin between carapace and plastron, or top and bottom 
sbells. Tbeir flesh is said by some Europeans in the Union, as 
well as by Hottentots, to be excellent after removal of the stink 
glands, and certain of the old Dutch inhabitants of the Northern 
Transvaal used to beg me to bring in all I caught. I cannot say 
how they prepared them for food, but I do know that these people 
were exceileiit cooks and must have had a way of doing away with 
the offensive odour. 

They are omnivorous and are particular enemies of iish in all 
stages of their existence. They eat the eggs and fry and can catch 
quite a large fisli by shooting out their necks, which can be ex- 
tended for some distance. They can inflict very severe bites with 
their horny jaws. They are said to hold the living prey in their 
mouths and then scratch the flesh off the bones by their sharp and 
powerful claws. They feed under water but come to the surface 
to breathe. They breed in holes under rocks or holes in earth 
excavated by their own claws and lay their soft-shelled eggs well 
above water level in holes which are suitable or self-made in hard , 
soil, plastering them over with dampened earth. The young 
scratch their way out when they hatch. I should rate them as 
distinct pests which ought to be destroyed wherever found. ' 

Amongst the reptiles, the common WATEESNAKES are the 
BLilCK WATERSNAKE {Xatrix laeviesirnus^ GEEEN 

WATERSNAKE (Oklorophis nataUnds, Sm), and BROWN 
WATERSNAKE (AMahophu ruftilus, Licht). 

The watersnake is a well-known fish pest and is much more 
common on our rivers and dam banks than is realised. They are 
lion-poisonous and kill their prey by constriction. Most fishermen 
in this country have seen one swimming across a river with its 
head just above the water, but as all snakes are killed on sight in 
this country, irrespective of their usefulness, or otherwise, it is 
perhaps superfluous to advise anglers to spare them or not. A 
word for the PYTHON. I must own that to come across a large 
python amongst the, reeds or rocks wRen iookliig for a place to 
fish from is disturbing; but unless molested, this snake does more 
good than harm, and I am glad to see that ,an effort is being made 
to teach, people to value these gradually disappearing fauna, wRich 
once lost are irreplaceable. One thing is certain, although they 
at times are found in the water and always near it, they do not 
molest fish, and their stomachs ’when examined show" very little 
except remains of rats, dassies or cane rats. Their digestive juices,; 
act so quickly that sm.ali bodies ' are soon assimilated and become; 
unrecognisable. 

Am,ongst the BactracMans, the before-mentioned,, platamia,, or' 
HORNED TOAD (Xenoptts laevis, Daud),',is the ■ fish preservers 
worst enemy. A, slimy, ugly brute wnth A capacious mouth, and, 
insatiable appetite, it destroys more, small fish' than perhaps any 
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•other creature. It is practically impossible to keep them out of 
waters where fish can live, and it is truly surprising how many 
young fisli they can destroy. Some people (who ^ should know 
better) have insisted on their being thrown back into the water 
when netted with young hsh, and in breeding ponds for black bass 
and blue gills they seem to grow larger than elsewhere These large 
frogs must take a dozen small fish a day at least, and their only 
enemy seems to be Cormorant, which, as I have already stated, 
appears to live on them. They wander about at night during heavy 
rains' and so get into places which have been free of them. They 
appear to infest all sweet waters from the Cape to Central Africa. 
Waters with a certain degree of salinity seem to be free of them. 
This may be a possible method of getting rid of them in ponds 
where it is proposed to breed hsh. They bury themselves in the 
mud where ponds dry up in the wdnter season, and where a certain 
amount of moisture remains they live under stones and logs. 

The large BULLFROG {Bana adspersa^ Tschiidi) does not 
catch hsh and is generally found in small enclosed waters and not 
in rivers. It can and does swallow a duckling occasionally, and, 
considering its size (many of them would fill a large soup plate), it 
is a wonder where it finds sufficient food to keep it alive. It also 
wanders during rainy nights and is often squashed by motor cars 
traTelling on main roads. Its ability to bite is unquestionable, 
and the two bony protuberances in the front of its jaws enable it 

to hang on to and even inflict a wound on a human hand. 

The commoner green, water and tree frogs and the toads do 
not molest fish, and their spawn and tadpoles are useful as fish 
food. 

Amongst the insects, there are one or two which kill fish and 
which are equipped with a stabbing and sucking apparatus and 
front legs adapted as claspers, belonging to the Ilerndptera, The 
large IVATER SCORPION is the chief offender in this respect, but 
there are others, notably the WATER BOATMEN and WATER 
SCORPIONS of various species.. Aquarists are especially warned 
about what insects they allows in their aquariums, and should con- 
sult books or entomologists interested in this family of insects. 
"The WATER BEETLES (JJijsticidae) , kill and eat fish, both in 
their beetle form and as larvae. The large {Cyhister laterimar- 
(jinalkj de G.), or a form of it, is common in Southern Rhodesia 
and has a wonderfully arranged sucking apparatus. The mandibles 
have small ducts through them which allow a digestive juice to be 
forced into the prey when bitten. The insect then sucks the pre~ 
digested food through the apertures until only the shell or skin is 
left One sees them occasionally come to the surface for a fresh 
supply of oxygen and almost immediately disappear again to the 
bottom or the weeds. They should be destroyed whenever possible. 

There is also a genus of spiders which prey on fish and actually 
eatcb them under water- 
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Dr. Hewitt informs me : '‘The common fish-eating spicier of our 
region is a species of THALASSIUS {Th. siienceri especially), and 
it belongs to the family PISAUSIDx4.E.''' Anyone wishing to hiiow 
more about this spider should refer to the Annals of the Natal 
Museum, Yoiume V, Part 1, 1923, called "Observations on Fish- and 
Frog-Eating Spiders of Natal, by the Rev. Weiidick Abraham. 

In conclusion, I append a list of animals which are deleterious 
from a fish-preserving point of view : — 


The Crocodile 
Otters 

The Water Mongoose 
The Siiakebird 
The White-Breasted Cor- 
morant 

The Watersnakes 
The Giant Kingfisher 


The Grey- and Black- 
Headed Herons 
The Fish Eagle 
The Osprey 
Pels Fishing Owl 
The Fresh Water Crab 
Water Scorpions 
Water Tortoises 


I am only referring here to waters where fish are being pre- 
served, but sincerely hope that where the birds included can claim 
to rarity or can be frightened off they will not be killed on sight. 
Care should be taken not to upset the balance of nature, and in 
the case of the birds of prey, their interest value is worth more 
than the fish they catch. 


I have to thank Mr. Davison, Game Warden of the Wankie 
Game Reserve, for hints which I have included in this paper, aad 
Miss Estelle Dell for patiently typing it. 
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Electric Curing of Tobacco 


By THE TOBACCO RESEAECH BOARD OF SOUTHERN 

RHODESIA. 


1. ExperimeEtai Work. In August, 1945, the Tobacco Research 
Board invited representatives of the Salisbury Municipality and 
the Electricity Supply Gomniission to meet the Board to discuss a 
report by Mr. J, S. Clinton, f.#Tmer City Electrical Engineer of 
Salisbury, on, the possibility of the appiicatio,ii of electricity to 
curing Virginia Tobacco in Southern Rhodesia. It was decided at 
this meeting that a full-scale experiment should be carried out on 
a standard 16 x 16 x 20 ,ft. tobacco barn, the Electricity Supply 
Commission and the Tobacco Research Board each to bear 50 per 
cent, of the cost, whilst the Salisbury Municipality would loan 
equipment and instruments and provide the electrical power con- 
nect io,ii. 

It was not until early this year, however, that the plant was 
ready for operation, and the experiment could coniiiieiice. About 
30 acres of tobacco had been planted at the Hillside Experimental 
Station, Salisbury, and in spite of the difficulties created by drought 
eonclitioiis, over 5,000 lbs. of tobacco were successfully cured. A 
full, and' detailed account of the experiments is at present being- 
prepared jointly by the Electricity Supply, Commission, who' con- 
ducted the technical investigation, and the Tobacco Research 
Board, who supervised the tobacco curing — and this report will be 
i]Q,ade available in due course. 

Since this report is likely to take some considerable time to 
prepare for publication, however, and because certain broad eoii- 
cliisioiis have already been reached and will not be iiiaterially 
altered subsequently, the Board feels that immediate publication 
of these .conclusions would , be of some value to the industry. 

The primary objects of the tests were : — 

■■<a) To verify that there would be no major difficulties in 
applying electricity to tobacco curing. 

(b) To determine the factors which affiect the economy of cur- 
„ ing by electricity. 

(c) To' evolve a simple and efficient technique for general 
application. ■ 

, . As a result of the work carried out, it has become evident that 
electrical curing of tobacco is an eco.nomie proposition, subject, of 
;.0o.urse,, to the stability of the tobacco market, and that certain 
fundamental principles must be adopted in the layout and 'design 
barns operated by electricity 'for maximum economy. 

It ' is proposed, therefore, to describe in brief the underlying' 
.'requirements. 
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2. Choice of Process. Tobacco curing being fuiidanientally a:i 
“intermittent^^ process — that is to say, each charge of tobacco h 
treated on its own ' and in an entirely different manner, perhaps, 
from the next charge — it would not be possible to apply a con- 
tinuous process such as a long tunnel, with the tobacco being fe:l 
in at one end and being removed, cured, at the other. The main 
consideration, therefore, is the size of the charge, and the most- 
suitable dimensions of the single barn unit required to accommodate 
it. 

It^ would be a reasonable assumption to suppose that as a repiilt 
of the experience of the tobacco indiistiw over past years, the 5,009 
lbs. green weight unit-sufficient to pack a 16 x 16 x 20 ft. barn — 
was found to be the most economic size of unit as well as being 
the largest quantity of tobacco that could be cured reasonably well 
in one barn, with present methods. 

However, with forced air circulation as used in an electrical 
barn, there appears to be no reason why barns should not be packed 
more tightly, and this can be done by dispe.nsing with the orthodox 
method of tying sticks, and substituting the following: — 

Each 4 ft. stick would be provided with about 90 simple clips 
into which leaves could be fastened as they are picked in the iand.s.^ 
The sticks would be loaded on to wagons provided with a covered 
framework in which to hang them, and upon arrival at the barns 
the sticks vroiild be packed direct.ly into position in the barns. 

It is estimated that the weight of tobacco in each barn coiilcl 
be thereby increased threefold — thus giving an output of about 
3,000 lbs. of cured tobacco per run. 

The advantage of increased output from the point of view^ of ' 
electrical curing would be, firstly, that fewer barns would be re- 
quired for a given acreage of tobacco, resulting in a .reduce-l 
capital expenditure on barns and equipment, and secondly, thei 
standing heat losses on the barn would be divided over the larger 
output, resulting in much lower running costs per pound of cured 
tobacco. 

The major limitations to increasing output, however, woukl 
appear to be the availability or otherwise of sufficient ripe tobacco 
in the lands wlien required, and the size of the labour force neecle :l 
to reap this amount of tobacco in one day. 

3. Arrangement of Barns. The piimary consideration here is 
the reduction of heat losses from walls to the outside atmosphere, 
and in order to have as small an outside wall area as possible, 
barns would be arranged side by side and back to back — a four- 
barn unit being the most convenient. If the method of packing 
suggested above proves possible, a four-barn unit could handle the 
tobacco of 12 ordinary barns. , 

The losses from outside walls can be still further reduced by 
arranging the bulking sheds for these units around the barns, 'gen- 
erally as depicted in Fig. 1. 

' The choice of the position of the grading shed's is further in- 
fluenced by, the fact that the discharge of moisture-la den air from 
the barns will be to the grading sheds, making it unnecessary? to 
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introduce any other means of general air conditioning during the 

curing period. 

It is estimated tliat the maximum amount of heat insulation 
required will be cavity wmlis on the outside of the unit and special 
heat insulation applied to the roof in the form of a ceiling. ^ The 
inside w'alls would need little more than a w^ater-proofing coating to 
prevent moisture absorption. 

4. Air Circulation and Heating. During the experimental 
work a great deal of information was ascertained in regard to the 
manner in which air circulated within a tobacco barn, and as a 
result of this exjeerience, the present system has been designed. 
(See Fig. 1.) 

It is found to be essential to force air into the tobacco at as 
many points as possible, and for this reason an air distributing 
column is located up the centre of the barn. Ah' under static 
pressure is iorojected from slots in the column between each layer 
of tobacco, and the column is so designed that the air quantity 
flowing into the bottom layers is greater than at the top, in order 
that the general condition of the air throughout the barn should 
be approximately uniform. 

Advantage is taken of the natural tendency of air which, cools 
on absorbing moisture from the leaf, to fall, and the withdrawal 
of air from the barn therefore takes place at the bottom. 

The air quantity used would be approximately 2,000 to 3,000 
cubic feet per minute, and the fan wmuld be located just outside 
the barn. 

The heater units, comprising approximately 50 K.W. of spiral 
type heaters, would be located in the supply trench to the central 
colimni, A portion of these heaters will be fixed in capacity and 
switched on manually as required, while the other portion would be 
operated automatically by a thermostat to m,aiiitain the tempera- 
ture of the barn constant. 

. The method of control adopted is such that whereas a diverg- 
ence' of five degrees can be allowed in the temperature of the 
supply air, the temperature in the barn itself would vary very 
slightly, if at all. 

5. Heat Ecoaomising. An essential part of the process con- 
sists in utilising the moist air ejected from a barn w^hich is drying, 
to condition a barn w-hich is yellowing at 90 to 105 degrees F. This 
is accomplished by providing what can be called a by-pass duct 
running under all barns and into which unwanted air can be dis- 
charged,. This supply of air wdll be available to all barns, and its 
condition will be suitable for barns which are yellowing at low 
temperatures and require a supply of saturated air. 

Furthermore, it is proposed to run. a galvanised iron or copper 
. pipe , along the length of this trench through which comparatively 
"dry atmospheric air can be drawn. A considerable amount of pre- 
heating of the air enclosed in this pipe will take place owing' to 
the, heat and conde,nsation of the air (around it. Barns ■which are 
.in The process of drying would draw on this 'atmo.spheric air ex-, 
' clusively whilst discharging their moist air into the by-pass duct. 




Vi'. f' *>*I?W*< 


View of Ducting and Heat Exchanger. 
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The electrical heating of barns which are yellowing will there- 
fore be negligible, being confined to the small amount necessar 3 ^ 
to keep the barn temperature constant. Power requirements would 
be increased, however, at the commencement of drying, even 
though the air supply at this stage will have been considerably pre- 
heated before use in the barn. 

6. _Bescri.ptioE of Process. ,When the barn has been filled to 
capacity, the fan is started up and the air control set to draw moist 
air into the barn from the by-pass duct. The controlling ther- 
mostat. is set to the temperature required, and the barn and con- 
tents allowed to get up to temperature. During -operation at 90 
degrees to 105 degrees the temperature of the air in the by-pass 
duct should need very little adjustment, and only a small amount 
of power would be required. 

When the leaf is sufficiently yellow’ and colour fixing is com- 
menced, the air supply is changed over so that the fan is drawing 
from the atmospheric air main and the barn is discharging into the 
by-pass duct. Heater capacity has now to be increased to contend 
with the higher temperature required in the barn. 

During this part of the process moist air is expelled from the 
barn into the by-pass duct, where it cools to a certain extent, giving 
up some of its heat to the atmospheric air main, and becoming 
saturated. Part of this supply of air is re-used by other barns in 
the yellowing stage, whilst the surplus is discharged into the grad- 
ing shed. 

The atmospheric air supply is drawn from the grading shed, 
and it is wmrth recording that even if this air is saturated at 90 
degrees F., it is sufficiently dry at higher temperatures for injection 
into barns that are drying. 

After the web of the leaf is dry and drying of the midribs is 
to be commenced, the air supply in the barn is re-circulated with- 
out the admission of any additional air until the midribs are 
thoroughly dry. It is anticipated that with forced air injection the 
time taken to complete this part of the process should be reduced 
over present methods and drying at lo’wer temperatures might be 
possible. 

In order to cool the barn and condition the tobacco, the air 
supply is again drawm from the moist by-pass duct and circulated 
through the barn until the tobacco is in a suitable condition for 
handling. 

The air change-over control is manipulated by hand near the 
fan, and is merely a system of -opening and closing the appropriate 
vents to obtain the direction of air required. 

7. Costs-. The cost of equipping a barn for electrical curing 

w^ouid naturally be greater than the cost for the ordinary iiue-curiiig 
process, but this is offset to a large extent by the fact that the 
output of the electrical barn is estimated to be at least twice that 
of the conventional barn, ■ and less than half the number would be. 
required. ' , ' L ' " 

In regard to running costs, experiments showred that the, elec-' 
trieity ' consumed by a single singly isolated barn was approximately 
,3,200" units of electricity per curing. The saving due to the economy 
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c;f exposed walls alone would amount to approximately 15 per cent, 
or 4S0 units. The heat exchange system adopted is expected to 
effect a further reduction of approximately 1^000 units in electricity 
consumption, thus bringing the total figure to E720 K.W.H. per 
barn. 

Calling this estimate 2,000 units, and once again placing the 
ciitpiit of the barn at double that of the conventional barn, it is 
expected that the power consumption can be reduced to one unit of 
eiectricity per pound of cured tobacco. 

It is necessary to mention that with twice the quantity of 
tobacco ill a barn the overall heat or power consumption is not 
doiibie by virtue of the fact that major portion of the heat used 
to evaporate water from the leaf is not lost to the system. Part 
of the heat is given up to the atmospheric air main by direct con- 
duction and by the condensation which takes place in the by-pass 
duct: part of the heat is re-used in maintaining one or two barns 
at 90 degrees to 105 degrees F., and the remainder is passed to the 
grading shed, where it can still serve a useful purpose in maintain- 
ing a humid air condition there. The total losses on. the system 
are those represented by the heat escaping from the grading shed 
or being conducted awvay through the walls of the by-pass duct, 
and, of course, the walls of the barns. 

CoiicliisiOM. Based on experience gained with electrical 
curing of tobacco, a process has now been put forward for economic 
curing, with the following salient features: — 

L Barns are arranged in blocks of four with bulking and grad- 
ing sheds attached' around the -perimeter. 

2. Tobacco mil be picked and clipped directly on to sticks in 
the land and transported to, and ‘placed straight into, the 
barn. 

Z. Forced air circulation through the tobacco will enable a 
much tighter pack, and it is estimated that the limit is of 
the order of three times the normal barn corresponding to 
about 90 leaves per stick. ' ' ' 

4. A system of heat transfer from a barn discharging moist air 
to one requiring low’ temperature high humidity has been 

' 'adopted to give maximum economy of heat. 

5. Automatic t'Cmperature control is utilised. 

-Q, It is estimated that the output of an electric barn could 
' reach the maximum of three 'times that of the standard flue- 
cured barn, and therefore affecting a considerable reduction 
■ in the number of barns required under present conditions. 

, T. ' With; the increased efficiency derived from electrically heated 

■ ' , barns, the cost of curing tobacco should compare favourably 
'with the present methods of curing. 
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Analyses of Rhodesian 
Foodstuffs. 


By The Chemistry Branch. 


(This replaces Bulletin No. 1214, now out of print.) 


A considerable amount of data is available in such valuable 
textbooks as Henry & Morrison, Hall, Wood, Kellner, and those 
of many other authors regarding the chemical composition of 
animal foodstuffs, but these anal^rses refer to products that have 
been grown in countries other than our own. 

During past years many 'Rhodesian grasses, legumes, cereals, , 
and other common animal foodstuffs produced and fed in the 
Colony have been analysed for various purposes in the chemical 
laboratories of the Department of Agriculture, and it has long 
been felt that the analj^tical data available put in the form of a 
bulletin might be of value to farmers and others. 

The increased attention being paid to the feeding of cattle- 
makes the demand for a series of analyses of our commoner 
foodstuffs more urgent, and it has therefore been decided to issue' 
the following tables, as it is felt that the information contained 
therein will be of value in assisting farmers in compiling suitable 
balanced rations for stock from the foodstuffs available on their 
farms. 

'In most textbooks giving the analyses and nutritive ratios of 
foodstuffs the latter are usually computed from the digestible and 
not from the crude nutrients. ■ 

No digestibility trials on cattle have ever been carried out 
in this Colony, therefore no data are available to show 'the 
digestibility of any of oiir common foodstuffs. 

In the -circumstances, the nutritive ratios shown in the last 
column of these tables have been calculated on the crude nutrie'nts, 
and, although not in accordance with the usual method adopted, 
it is considered that they will prove useful in classifying foodstuffs,; 
as they show the- relative proportion of proteins to carbohydrates' 
and fats. 

Calculations* The -Protein Factor, The protein content,, of 
foodstuffs is ascertained by determining the nitrogen content -and,, 
multiplying this figure by the' factor 6.25. 

This factor is -derived from the assumption that, the , 'whole ' 
of the nitrogen' present 'in foodstuffs 'is in the,, form of ■ protein, 
and that all proteins- contains 16 -per -cent* ' of nitrogen, 

This figure is -fairly accurate for ^ animal proteins, 'but is, 
only roughly co,rrect for vegetable proteins, ,as these latter contain 
more nitrogen' than animal proteins. Factors varying from' ■' 5, 5 
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to 6.25 liave been suggested for different vegetable proteins, but 
altiio'iigii 6.25 is too high for a number of these, this factor has 
been used for caiciilating the protein content of all the foodstuffs 
ill the following tables except wheat, where the factor is 5.7. 

The Nutritive Ratios in these tables are calculated by adding 
to the percentages of carbohydrates and fibre, the percentage of 
fat multiplied by 2.3, and dividing the sum by the percentage of 
crude protein, so arranged that the numerator is unity. Thus 

Crude Protein. 

Aiitntive Ratio : — Fm-w — i — i “fFi— 

(Fat X 2.3) -f Soluble Carbohydrates + Fibre. 

1 


= (Fat X 2.3) -f Soluble Carbohydrates + Fibre. 
Crude Protein. 

PERCENTAGE COMPOSITION OF RHODESIAN 
FOODSTUFFS. 

I.-CQNCENTRATE S. 

(a) Grains and Seeds. 




<1 




Q-d 



0/ 

0/ 

■ o/ 


of 

0/ 



/o 

./o 

/o 

./O 

/o 

/o 


Belhambra {Moiikev Grape] 








{Fruit)' 

9.8 

3.6 

13.6 

4.3 

10.4 

58.3 

1:5.8 

Buckwheat 

9.14 

2.55 

10.50 

2.56 

14.45 

60.80 

1:7.7 

Cotton Seed 

7.9 

3.6 

19.0 

16.9 

23.6 

29.0 

1:4.8 

Flax Seeds 

4.6 

4.2 

20.6 

35.7 

8.6 

26.3 

1:5.7 

Kaffir Coni {2 analyses) 

10.92 

1.64 

10.90 

2.48 

2.17 

71.89 

1:7.3 

Linseed Grain ( white 








flowering) 

6.97 

3.84 

22.75 

30.25 

5.67 

30.54 

1:4.6 

Maize (Dent) ' ... .... 

7.0 

1,3 

9.4 

4.5 

1.9 

75.9 

1:9.1 

Maize ' (Flint) 

7.4 

1.8 

10.9 

,5.3 

1.9 

72.7 

1:7.8 

Maize (Hickory King) ... 

9.8 

1.2 

9.5 

4.4 

1.4 

73.9 

1:9.2 

Maize' (Salisbury White) 

10.2 

1.4 

9.3 

4.7 

1.5 

72.9 

1.9.2 

Milo Maize ... .... 

8.74 

1.57 

10.98 

2.67 

2.66 

73.38 

1:7.6 

Mugumzwuzwu Seeds... ... 

18 6 

1.9 

12.0 

21.7 

5.0 

40.8 

1:8.0 

Niger Gil Seeds 

5,7 

6.5 

23.7 

18.5 

29.3 

16.3 

1:3.7 

Nyouti (Munga) 

9.42 

2.18 

11.37 

4.51 

1.57 

71.15 

1:7.3 

Oats, H'uII-Iess ... ... 

11.45 

2.13 

21.00 

7.81 

2.00 

55.63 

1:2.8 

Oat's,' Kherson ■ 

9.51 

3.90 

15.51 

5.32 

11.26 

54.70 

1:5.1 

Oats, Iiinvarra ■ 

9.66 

3.92 

12.25 

8.70 

13.71 

61.76 

1:7.0 

Pariicum sp. (Native grass 








seed) ... ... ... 

11.12 

2.20 

3.18 

1.55 

3.48 

73.47 

1 :9.8 

P'am'pkin 'seeds ... ... 

5.54 

3.93 

33.91 

39.57 

15.05 

2.00 

1:3.2 

Eap'oko ... ... ... 

10.58 

3.16 

7.62 

1.30 

2.88 

74.46 

l:i0.8 

Rice, Native (Grain) 

W.%' 

1.2 

7.4 

1.1 


80.2 

1.11.2 

Rice, Native (Hulls)' ... ... 

6.9 

12.9 

4.1 

3.5 

■37.6 

36.0 

'1:19.7 

Sunflower heads ... ... 

10.49 ■ 

5.15 

12.25 

12.90 

24.52 

34.69 

1:7,3 
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(a) Grains and Seeds. — (Continued). 



Moisture. 

"IS 

rS '0 

tt ^ 
Ofli 

Ether 

Extract. 

Fibre. 

XT. 

e 

0 

•C.i 

55 P5 

Sunflower seed (black 
sel. ) 

0 / 

/o 

5.76 

0 / 

yo 

2.28 

0 / 

/o 

14.57 

"of 

JO 

26.11 

0/ 

/'O 

25.24 

0/ 

JO 

25.58 

1:7.8 

Sunflower seed (wliite 
sel) 

5.54 

2.61 

16.63 

24.86 

25.99 

24.37 

1:5.5 

Vegetable Ivory Palm 
Fruit — 

Kernel 

7.3 

2.3 

6.1 

4.8 

24.1 

55.4 

1:14.7 

Husk 

7.4 

2.4 

2.8 

0.7 

50.6 

36.1 

1 :51.5 

Vi-Vi (Lucaena glauca) 
seed 

9.0 

4.0 

32.6 

6.8 

10.4 

37.2 

1:19 

Wheat (Jubilee) 

11.4 

2.1 

13.2 

2.4 

2.0 

68.9 

1:5.8 

Wheat (Kenya Governor) 

11.5 

2.0 

12.4 

2.2 

2.5 

69.6 

1:62 

Wheat (Punjab) 

10.2 

2.1 

10.8 

1.6 

2.1 

73.2 

1 :7.3 

Wheat (Sabanero) 

10.2 

2.4 

13.2 

1.6 

2.8 

69.8 

1:5.8 

Wintersome seeds 

9.9 

2.1 

11.4 

3.6 

3.6 

69.4 

1 :7.1 


(b) Miscellaneous Concentrates. 


Avocado Pear (flesh) 

69.4 

12 

17 

15.6 

16 

10.5 

1:28.2 

A\"ocaclo Pear (seed) 

69.6 

12 

17 

10 

1.2 

«25.3 

1:16.9 

Brewer’s grains 

5.8 

5.7 

18.4 

7.0 

20.1 

45.0 

1:4:4 

‘'Biitii” from Nyouti 

4.7 

19.8 

15.0 

4.9 

5.5 

52.1 

1:5.3 

Cassava Cake (5 analyses) 

9.6 

2.2 

13 

0.4 

4.9 

81.6 

1:66.7 

Coffee bran ■ 

11.9 

4.3 

2.0 

0.2 

60.3 

21.3 

1:4.1 

Copra Cake, poorly ex- 

pressed 

4.9 

4.2 

13.1 

33.3 

8.7 

35.8 

1:9.2 

Copra Cake, well ex- 
pressed 

9.8 

6.7 

25.8 

8.2 

12.7 

36.8 

1:2.7 

Corn and Cob meal 

12.4 

1.4 

8.5 

4.1 

4.7 

69.1 

1:10.0 

Cotton seed cake 

7.3 

4.9 

35.6 

13.3 

13.4 

27.6 

1:2.1" 

Cotton Seed Meal 

5.5 

6.6 

48.8 

11.0 

28.1 

1:11 

Dried Fish Meal ... 

6,0 

25.4 

57.2 

10.6 

0.5 



Germ Meal 

12.1 

2.8 

9.1 

,5.3 

3.6 

67.2 

1:9.2 

(2 analyses) 

Ground Kiit Cake 

6.2 

4.1 

45.9 

16.2 

4.5 

23.1 

1:14 

(decorticated) 

Hominy Chop ... 

10.26 

148 

8.75 

4.56 

4.90 

70.06 

1:9.8 

(3 analyses) 

Kaffir Beer Ptesidue ... ... 

9.6 

2.0 

15.2 

4.1 

69.1 . 

1:5.2 

Linseed Cake 

6.6 

7.8 

32.9 

9.6 

9.9 

33.2 

,1:2.0' 

(2 analyses) 

Linseed Oil Cake ■ 

6.8 

9.0 

34.6 

7.9 

10.5 

312 

1 :1.7 

Locust Meal 

7.06 

6.84 

47.47 

,,,22.91 

10.81 

4.91 

1:14 

Lucerne Meal, dehydrated 

4.6 

8.1 

24.5 

5.3 

27.5 

32.0.^ 

1:2.7:,' 

Maize Alcohol Residue ... 

10.1 

4.3 

27.8 

12.1 

8.8 

36.9 

1:2.7 
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(b) Miscellaneous Concentrates. — (Continued) 



Moisture 


S p 

o 

Ether 

Extract 

Fibre 

tn 

OJ 

O 

-p ^ 

U.r: 

Nutritive 

Ratio. 

Maize Brar. 

% 

8.4 

0/ 

/O 

1.8 

o' 

i'O 

7.9 

0/' 

JO 

5.6 

0/ 

/o 

14.8 

0/ 

iQ 

61.5 

1:11.3 

Maize Sereeniua’s ... 

10.6 

1.9 

9.1 

5.5 

6.5 

66.6 

1:9.4 

Malt Culms ... 

7.Q 

5.8 

22.3 

0.9 

14.1 

49.9 

1:3.0 

Mealie Meal 

10,22 

1.30 

8.58 

4.69 

1.96 

72.61 

1:9.9 

(5 E/naivses) 

Mimo.sa Meal 

7.06 

4.15 

11.25 

0.92 

21.18 

55.44 

1:7.0 

'Alolasses 

30.6 

5.8 

1.3 

0.6 

6.0 

5S.1 

1:49 

Miinga. Bran ... ... 

7.9 

8.5 

13.2 

8.4 

3.7 

58.3 

1:6.2 

Paiin Iveriiel Cake ... ... 

7-2 

2.7 

13.9 

17.6 

18.4 

40.2 

1:7.1 

(4 analyses) 

Pumpkin Seed Cake 

4.6 

5.6 

46.8 

11.2 

17.5 

14.3 

1:1.2 

Pumpkin Waste, dehy- 

drated 

4.4 

6.0 

26.9 

23.1 

10.8 

28.8 

1:3.4 

Rice Bran 

5:b 

14.5 

7.2 

4.0 

27.4 

41.6 

1 :10.9 

{2 analyses). 

‘kSeepu” 

9.92 

13.91 

12.19 

2.30 

10.19 

51.49 

1:5.2 

Soya Bean Cake 

9.9 

5.8 

42.9 

8.8 

4.5 

28.1 

1:12 

(2 analyses) ' 

Soya Bean Meal (pods and 

seeds) ... 

8.8 

6.6 

24.1 

10.0 

17.5 

33.2 

1:3.0 

Sunflower Heads, seeds 
■removed 

11.73 

11.62 

8,86 

3,18 

18.19 

46.42 

1 :8.1 

.Wheat Screenings 

8.8 

7.2 

11.2 

2.1 

13,4 

57.5 

1:6.7 


(c) Slaughter-house By-products. 


Blood Meal 

9.7 

5.3 

83.0 

.6 

1.0 

■',; (S analyses) 

Bone-Meal 

5.4 

60.0 

27,4 

4.9 

1.4 

' (8 analyses) 

Meat Ikleal or Meat and 
, Bone' Meal ... 

6.1 

18.4 

60.0 

12.5 

2.0 

(13 analyses) 

(Tripe .'Cracklings 

6.9 

4.9 

8.06 

7.0 

2.0 


(d) Leguminous Pods and Seeds. 


Acacia albida (entire pods) 
Acacia arabica (entire 

7.1 

3.4 

pods) 

9.2 

4.0 

Acacia Beiitliaini (beans) 

6.96 

3.45 

Acacia beiithami meal 

7.6 

3.9 

Aci^cia gerrardi pods 

10,9 

4.6 

Acacia lasiopetala pods ... 

5.5 

4,4 

Acacia sp, (entire pods)... 

8.68 

5.65 


11.1 

1.4 

27.5 

49.5 

1:7.2 

10.9 

2.9 

15.7 

57.3 

1:7.3 

12.56 

4.67 

'9.46 

65.00 

1:6.6 

13.1 

1,8 

14.0 

59.6 

" 1:5.9 

18.7 

1.2 

24,6 

40.0 

1:3.6 

14.7 

1.0 ' 

25.9 

48.7 

1:5.2 

14.22 

1.48 

21.55 . 

,48.52 

,1:5.2 
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(d) Leguminous Pods and Seeds. — (Continued). 



Moisture. 

'7. 

u S 

O it 

A 

-A' 

0 

c Ti 

V 

A ^ 

Nutritive 

Ratio. 


O/' 

/o 

o/ 

jQ 

o' 

/o 

‘o' 

Jo 

0 / 

JO 

% 


Afzeiia quaDzeiisis (Pod 
Mahogany) 

5.0 

4.5 

5.9 

5.3 

42,0 

37.5 

1:15.4 

Albizzia amar.a (entire 
pods) ... ... 

9,31 

5.29 

12.25 

6.89 

52.69 

35.57 

1:6.9 

Bauiiiiiia macrantlia 

6.0 

3.3 

5.4 

0.6 

35.5 

48.2 

1:15,9 

Bauhinia thonniiigii (entire 
pods) 

6.1 

5.9 

6.6 

5.1 

23.7 

56.6 

1 :13.2 

Cameltlioni (Acacia giraf- 
feae) (entire pods) 

9.36 

3.29 

11.37 

1.61 

30.98 

45.39 

1:6.9 

Carob bean (Geratonia .sili- 
qua) (pods without 

seeds) 

5.68 

2.25 

3.24 

2.09 

9.90 

76.84 

1:28.3 

Carob bean (seed) 

8.14 

5.44 

16.38 

2.55 

7.93 

61.56 

1:4.6 

Carob bean (entire pods)... 

6.10 

2.45 

5.48 

2.17 

9,56 

74.24 

1:16.2 

Cassia abbreviata 

5.9 

3.5 

9.2 

0.4 

48,4 

32.6 

1:8.9 

Cassia laevigata 

6.2 

4.1 

13.2 

2.5 

21.2 

53.0 

1:6.,0 

Cowpeas, or Kaffir beans 
(seeds) 

13.9 

3.4 

25.4 

1.8 

5.9 

51.6 

1:2.6' 

Cowpea Pods (without 
seeds) ' 

6.7 

3.2 

9,5 

0.6 

37.4 

42.6 

1:8:6', 

Dahl (seeds) 

7.0 

3.8 

21.0 

1.3 

9.1 

57.8 

1:3.3' 

Dahl (complete pods) 

7.2 

4.6 

13.3 

1.3 

17.9 

55,7 

1:5.8 

Diclirostachys glomerata .. 

7.6 

4.8 

18.1 

1.9 

21.4 

46.2 

1:4.1, 

Doliclios bean (seed) 

8.03 

3.90 

24.72 

1.00 

9,77 

62.58 

1:2.6 

Gram, large white (seed) 

5.66 

2.34 

20.13 

5.74 

2.41 

65.72 

1:3.9 ', 

Gram, brown (seed) 

. 6.31 

2.64 

21.90 

4.57 

10.81 

53.97 

1:3,4.' 

Gram, 'horse (seed) ... 

4.3 

6.8 

23.6 

0.6 

7.5 

57.2 

1:2,8„ 

Groufii Milts— 








Ehodesiaii Valencia — 








Entire pods ; 

7.36 

2.35 

24.71 

36.31 

16.02 

13.25 

1:4.6,;, 

Husks ' 

10.65 

3.06 

4.81 

0.98 

61.16 

19.34 

l.;17.2'' 

Kernels 

6.36 

2.14 

30.79 

47.10 

2.23 

11.38 

1:4.0' 

Virginia Bunch^ — 

Entire pods ... ... ... 

8.82 

2.64 

22.07 

32.90 

18.12 

15.45 

'1:4.9,,' 

Husks 

10.84 

2.40 

4.58 

1.09 

64.50 

16.59 

,1:18.2,; 

Kernels 

8.15 

2.73 

27.94 

43.57 

2.56 

15.'05 


Madagascar Butter Bean 
(entire pods) ■... 

9.3 

3.6 

11.8 

1.8 

26.0, 

"■47.5,' 

'1:6.6'',„ 

Mnondo (Isoberlinea 
globiflora) pods ... 

7.5 

3.2 

6.5 

. 0.9 ; 

'.'43.5 

38.4 

vl;12.9 

Mung Bean (black-seeded) 
(seeds) ... 

4.4 

6.5 

26.3 

■ 0.6', 

4.3 

57,9 

; , 1:2.4;; ■ 

Natal Sugar Beans... ... ... 

5.9 

3.6 

21.8 

1 . 3 ' 

5.6 

,61.8 

1:3.2,,. 
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(d) Leguminous Pods and Seeds.— (Continued) 









® 


2 





e 




<; 


II 

p 

6 n 

jp ^ 

3 

o 


oj 

/o 

% 

% 

O.--' 

0/ 

Jo 

0/ 

JQ 

1 : 4.9 

Kvomo i'bean'l 

Somerset Velvet Beans 

9.4 

3.6 

16.5 

6.8 

5.7 

5.7 

58.2 

52.2 

1:3.0 

(beans oiilv'l 

11.0 

3.1 

22.9 

5.1 

Somerset Velvet Beans 






55.6 

1:5.8 

(entire pods) 

10.4 

3.4 

13.5 

3.0 

14.3 

Soya Bean. Biltaii (seed) 

7.8 

4.1 

40.5 

16.1 

4.9 

26.8 

1:17 

Soya Bean. Herman (seed) 

8.1 

4.4 

56.7 

18.7 

4.9 

27.2 

1:2.0 

Soya Bean. Otoxi (seed) 

7.9 

4.2 

45.2 

16.6 

4.4 

217 

1:1.4 

Siimihemp (seed) 

S vmrt zia madagas cariensis 

7.6 

3.6 

29.4 

3.5 

111 

44.8 

1:2.2 

1:15.0 

(entire pods) 

.Sword Bean (Canavaliia 

8.86 

2.45 

5.69 

1.12 

2110 

60.80 


eiisiformisj — 







1:2.3 

Beans oiilv 

7.1 

3.2 

27.6 

1.5 

118 

48.8 

Pods only 

Complete (bean and 

7.9 

4.7 

9.5 

0.5 

28.6 

48.8 

48.6 

1:8.3 

1:5.3 

pod) 

7.8 

4.8 

14.0 

0.9 

23.9 

Upright Cowpeas 

11.1 

3.8 

22.3 

14 

614 

1:2.9 

T'eh'et Bean (White Sting- 
less) (seed) 

Velvet Bean (White Sting- 

10.18 

3.5; 

26.94 

6.13 

3.11 

50.10 

1:2.5 


, less) pods witlioiit con- 
. iained seeds 

9.49 

5.05 

4.19 

0.98 

27.27 

53.01 

1:19.7 

... Velvet Bean ('White Sting- 
less) (entire pod) ... 

Vi- Vi (L'licaena ' glaiica) 

9.87 

4.21 

16.89 

3.85 

13.78 

5140 

1:4.4 

1:3.4 

, (entire pods) 

19.5 

4.7 

17.5 

11 

20.6 

36.6 


II.-DRIED ROUGHAGE. 


(a) Hay from Grasses, etc. 

Berniacia, Sait Bush (Osteo- 


spei'rmm muiicatiim) .. 

9.9 

9.4 

10.9 

3.9 

27.6 

38.3 

1:6.8 

Blac,'k Torf grass (Iscliae- 
mu:m, g,Uiucostochyum) 

13.19 

9.15 

9.56 

1.80 

32.09 

34.21 

1:7.2 

Buffalo grass (Setaria 
chevalieri) ' 

9.40 

11.16 

11.25 

2.06 

24.87 

41.26 

1:6.3 

Cliloris virgata {old lands 
grass) 

12.15 

9.91 

9.07 

1.55 

30.02 

37.30 

1:7.8 

Climbi.iig 'Beilianibra (Phy- 
tolacca .octandra) 

15.9 

11.3 

22.8 

"2.1 

15.0 

34.9 

1 : 2.4 

Coirimon BiiSel;Or Guinea 








; g'ras.s (Panicum' . 'maxi- 
't . nium) ... ..... ... ... ... 

13.11 

11.74 

12.38 

1.49 

23.13 

38.16 

1 : 5.2 

Crowsfoot Grass (Bactyloc- ; 
teuiam ' aegypfciiiin).' 

'' 8.7 

5.9 

7.6 

0.7 

33.0 

44.1 

1 : 10.4 

Digitaria setivalva 

11.30 

mis 

11.69 

2.30' 

24.54 

40.04 

1 : 6.0 
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(a) Hay from Grasses, etc. — (Continued), 



X 

<? 

QPh 

Ether 

Extract 


X 

ll 

.i 

-M "43 


0/ 

0/ 

O.f 

0 / 

0 / 

' 0 / 


Dryland gi-ass {Pennisetum 
ciiiare) ... 

/o 

10.57 

/o 

11.60 

14.83 

/o 

1.66 

/o 

23.50 

/Q. 

32.79, 

.'1:4.4 

Galinsoga parvifiora 

6.5 

9.6 

21.9 

2.0 

60.0 

1:'2.9 

Giant Rhodes Grass (Chloris 
gayana at Silage Stage) 

7.5 

6.2 

13.0 

2.1 

71.2 

1:5.8 

Gonya grass (Urocidoa 
bulbodes) 

10.74 

11.54 

15.81 

1.77 

21.98 

38.16 

1:4.1 

Gonya grass (Urochloa 
inosainbicensis) 

11.53 

11.35 

13.C6 

1.32 

24.71 

38. C2 

1:5.0 

Hmiyani grass (Chioris 
gayana) creeping strain 

9.90 

8-36 

9.31 

1.74 

28.83 

41.86 

1:8.0 

Kikuvu 

5.9 

9.6 

10.2 

1.2 

31.7 

41.4 

1:7.4 

Kokoma 

9.7 

9.9 

8.3 

1.5 

50.6 

40.0 

1:8.9 

Limpopo grass, S.A. ,* Ante- 
lope grass, Pihod. 

( Echinochloa pyrami- 
daiis) 

17.55 

8.41 

12.88 

1.99 

27.55 

31.62 

.' 1:4.9 „ 

Maize Sheatlis ■ 

8.1 

3.9 

8.0 

0.7 

25.7 

53.6 

1:8.9 

Complete ?ilaize Plant 
minus Sheaths 

9.7 

5.0 

5.1 

0.8 

26.9 

52.5 

1:14.0 

Marma Hay 

6.2 

7.5 

7.0 

1.2 

30.2 

48.1 

1:11..6 

Milan je grass (Digitaria 
miianjiana) 

10.41 

8.23 

11.19 

2.12 

26.16 

41.89 

1:6.5 '■ 

Napier Fodder 

7.4 

8.4 

9.0 

1.4 

34.6 

39.2 

1:8.6 ' 

Purple topped Buffel (Pani- 
cuni maximum) 

12.64 

11.48 

14.13 

1.60 

21.48 

38.67 

1 :4.5 

Eapoko grass 

11.08 

8.40 

11.00 

1.57 

28.84 

39.11 

1:6.5 

Reed Timothy grass (Seta- 
ria phragmitoides) ... 

11.31 

12.08 

15.00 

1.22 

28.39 

52.00 

1:4.2 ,' 

Khociesian Blue grass (An- 
dropogon gayanus) ... 

9.53 

6.37 

10.50 

2.29 

30.82 

40.49 

1:7.5', 

Rhodes grass (Chloris 
gayana) (5 analyses) 

7.9 

7.0 

8.5 

1.2 

36.9 

38.5 

1 :8i9.. 

Smooth Rhodesian Tus- 
sock grass (Setaria pli- 
catilis) ... 

11.84 

8.90 

13.69 

2.02 

29.05 

34.50 


Setaria pabuiaris ... ... 

11,23 

12.72 

13.00 

0.88 

29,28' 

32.89 

"1:4.9'" 

Spekboom (Portulacaria 

Afra) 

4.4 

9.4 

8,1 

3.6 

20.0.. 

54,5' 

l' :m2 

Star Grass (Cynodon plee- 
tostachyum) 

7.0 

5.2 

8 7 

1.8 

35.0 

42.3' 

1:9.4',^' 

Sudan 

10.1 

6.7 

8.9 

■ 1.3 

■ 30.9 

42.1 , 

1:8.5'.',.' 

Siinflo.wer ' plants (com- 
nletel 

7.74 

7.90 

11.50 

6.79 

31.. 80 

M 97 

1 .7' 1 ' 
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(a) Hay from Grasses, etc. — (Continued) 




o' 

/O 

o/ 

/O 

0/ 

.'O 

'0/ 

.jO 

of 

/o 

of 

JO 


hvamp Couch (liaemar- 
t.hria faseiculala) 

17.64 

5.73 

C.63 

1.52 

26.68 

41.74 

1 :10.8 

Ceil Grass. ... 

10.9 

6.7 

10.4 

1.7 

26.2 

44.1 

1:7.1 

'Jpright False .Paspalom 




t r /- 

nr *7A 

■7r7 nr 

■i r. 

^hiiterscme fodder 

13-5 

4.4 

4.1 

0.8 

26.0 

51.4 

1:19.3 

■Voolly Finger grass (Digi- 
taria pentzii) ... ... ... 

11.46 

8.45 

14.25 

2.01 

28.58 

35.27 

1:4.8 


(b) Hay from Legumes. 


■'owpea Hay 

9.2 

6.6 

11.1 

1.2 

28.7 

45.2 

1:6.2 

{2 analyses) 

‘owpea Meal (complete 
■ plant) 

8.2 

7.3 

18.5 

4.0 

13.7 

48.3 

1:3.8 

‘rotalaria intermedia 

7.5 

5.7 

14.4 

1.5 

33.3 

37.6 

1:5.2 

hilii ..' ... 

12. GO 

3.73 

20.12 

1.80 

6.84 

55.51 

1:3.3 

kdichos Bean Hay ... ... 

11.1 

6.5 

12.1 

2.4 

2L3 

46.6 

1 : 6.1 

'foli'chos lupiriifloriim... ... 

8.2 

. 6.8 

17.5 

1.1 

24.5 

41.9 

1:3.9 

Hoseina englerianum 
.'(TarJboscli) 

10.1 

5.0 

12.1 

2.6 

26.1 

44.1 

1:5.1 

(2 analyses) 

rroiiiifl Nut Hay 

9.5 

11.9 

10.6 

1.3 

27.0 

39.7 

1:6.5 

Inch 11 vine (complete) ... 

4.52 

6.28 

15.38 

2.45 

34.57 

38.82 

1:5.9 

htidzu vine (leaves) 

8.05 

7.15 

18.C6 

3.56 

19.81 

43.39 

1:4.0 ■ 

Mdzn vine (stalks) 

7.81 

5.19 

5.29 

0.95 

42.63 

38.12 

1:15.7 

licenie Meal 

4.1 

10.8 

16.3 

2.8 

29.8 

35.2 

1:4.4 

iipinaria 


(LimefCaO) 2.2 
12,13 

o/ \ 
io ! 




3ya 'Bean (Biltan) Hay.,. 

15.4 

5.8 

9.9 

3.0 

51.6 

34.3 

1:7.4 

)ya' Bean Ha? 

7.41 

5.69 

13.81 

3.48 

32.23 

37.38' 

1:5,6 

innliemp Hay (4 analy- 
'ses) 

7.66. 

5.11 

11.42 

1.01 

42.17 

52.63 

■ 1:6.8 

el vet Bean Hay 

9.3 

7.8 

13.3 

2.5 

27.6 

59.5 

1 :4.'2 

edg'e Field Pea 

7.2 

6.1 

22.6 

2.4 

25,2 

36.5 

1:3.0 


(c) ' Dried Roughage from Miscellaneous Green Leaves of Trees, 

Plants, etc. 


iHana' leaves ' ... ... ... 10.2- 10.9 12,8 2.0 26.6 37.5 1:5.4 

imna' stems ... 12.4 16.2 ,, 5,8 1.3 22.7 ' 41,6 1:11.6 

,sSia , 'laevigata, leaves 

.and stems ... ' 8.7 6.8 '16.5 "6.0'..' 24.2 'i s 


Nutritive 

Ratio. 
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(c) Dried Roughage from Miscellaneous Green Leaves of Trees, 

Plants, etc. — ^(Continued),. 



Moi.sture 

<: 

rS ‘S 

0 Ph 

Ether 

Extract 

P 

Carbo- 

hydrates 

Nutritive 

liatio. 

Dolicbos bean leaves 

0 / 

/o 

% 

0 ,' 

/O 

17.3 

0 / 

/o 

0 / 

/o 

0 / 

/Q 


Doliclios bean stems 



7.25 





Graiiadilia leaves 

8.92 

a 13 

15.37 

4.64 

10.88 

52.G6 

1:4.8 

Indigofera, leaves and 
flowers 



20,0 





Madagascar Butter Bean, 

' leaves and ■ stalks. . . ... 

9.2 

7.4 

8.1 

■■ 3.6 

■36.9 

34.8 

■1:9.9 

tree leaves 



16.2 





Mistletoe. Viscum verruco- 
siim? 

2.4 

9.3 

13.3 

5.1 

21.9 

48.0 

1:17.4 

Aluiberry Leaves 

16.0 

9.7 

19.0 

3.9 

51.4 

1,:3.2, 

Paw Paw leaves 

9.7 

11.1 

22.5 

3.9 

9.7 

45.1 

1:2.7 ,, 

Vaaibosdi, leaves 

6.22 

7.99 

14.06 

8.39 

26.44 

36.90 

1 :5.9 

Vi- Vi (Lucaena glauca) 
branches .... 

13.2 

7.0 

18.6 

2.8 

19.3 

59.1 

1:3.5 

VItVI (Lucaena glauca) 
leaves onlv 

10.4 

10.0 

17.9 

•5.8 

12.6 

43.3 

1:3,9 

Water Hyacintli (Eichornia 
crassipes) 

7.7 

17.3 

13.2 

1.2 

19.1 

41.5 

1 :4.8 

Willow leaves ( common) . . . 

11.0 

5.2 

9.8 

2:8 

17.4 

53.8 

1 : 7.9 

Willow leaves (weeping)... 

15.9 

as 

14.4 

2.5 

15.5 

44.9 

1 :4.6 


III.-FRESH ROUGHAGE. 
Roots, Tubers, Fruit, Leaves. 




Agave ameiicana leaves... 

85.6 

1.8 

0.7 

0.2 

2.2 

9.5 

1:17,3. 

Edible Ganna tubers (first 

vear) ' 

88.1 

0.72 

0.72 

0.03 

0.53 

9.90 

1:15.0 

■ Edible Canna tubers (second 

vear) 

84.4 

0.60 

0.77 

0.04 

0.63 

13.56 . 

1:20.0 

Emfenge leaves (Cussonia 

spicata) ■ 

22.1 • 

6.1 

6.7 

' 2.7 

15.4 

47.0 

1 :10.0 

Kigelia pinnata {Sausage 

tree), fruit only 

85.4 

0.66 

0.84 

0.88 

4.29 

7.93 

1:17.0 

Lucerne (flowering stage) 

74.0 

20 

4.5 

0.8 

9.5,' 

9.2 ■' 

1:3,2' 

i^Cajorda Melon ... ' 

94.62 

0.36 

0.44 

0.03 

0.43 ■ 

'4.12' 

1:10.5 

Prickly Pear fruit, com- , 

plete 



0.70 





Prickly Pear'frait, pulp ... 



0.88 





Pumpkins 

86.8 

0.90 

1 H 

A 

t 0 


■- -'■- 
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Roots, Tubers, Fruit, Leaves.—CCoiitiniied) 



Moisture 



^ -5 

Sj r-t 

OH 

Ss 

Fibre 

Carbo- 

byclrates 

Nutritive 

Ratio. 


a. 

0/ 


0.' 

o/ 

0/ 



/o 

fO 


j'O 

/o 

/o 


Sunflower leaves .. 

78.7 a 

3.95 

■ 4.12 

0.70 

1.97 

10.56 

1:3.4 

Sweet potato tubers 

(Earlv 







Batter) 

78.70 

0.70 

1.38 

0.16 

0.58 

18.68 

1 :14.0 

S'weet Potatoes — 








Black Eock... . 

80.0 

0.9 

1.7 

0.2 

0.8 

16.4 

i ; 10.4 

Calabasli Leaf.. 

80.0 

0.7 

1.4 

0.3 

0.6 

17.0 

1:13.1 

Tirovsky 

80.0 

0.7 

0.9 

0.1 

0.8 

17.5 

1:20.6 

IT.-SILAGE. 


Boiiclios beans — 


Green 

76.19 

2.12 

4.44 

1.28 

5.25 

10.72] 

1:4.3 

Air-dried 

11.74 

7.87 

15.44 

4.76 

19.45 

39.74 f 


Kiidzu Vine — 

Green 

62.71 

4.33 

4.95 

1.55 

11.59 

14.87] 

1:6.1 

Air-dried 

13.83 

lO.CO 

11.44 

5.57 

26.77 

54 . 34 )' 


Maize — 

Green 

70.79 

1.45 

2.C8 

1.68 

2.80 

21.20] 

1 :13.4 

Air-dried 

12.13 

4.37 

6.25 

5.03 

8.42 

63.75 f 


Napier Fodder — 

Green 

73.08 

3.67 

1.14 

0.98 

10.49 

10.641 

1 : 20.5 

Air-dried 

10.10 

12.26 

3.81 

3.29 

35.03 

35 . 51 ) 


Niger Oil Plant — 

Green 

66.80 

3.95 

4.69 

4.99 

7.41 

12.161 

1:6.6 

Air-dried 

7.27 

11.05 

15.12 

15.96 

20.71 

53.89} 


SunSo'wer— 

' Green 

81.44 

2.26 

2.94 

1.10 

3.04 

9 . 22 ] 

1 : 5.0 

Air-dried 

11.40 

10.79 

14.06 

5.26 

14.48 

44.01 f 


Sweet Potato tops — 

Green ... 

82.69 

2.14 

2.77 

0.81 

2.65 

8.94] 

1:4.9 

Air-dried ■ 

11.70 

10.92 

14.13 

4.12 

13.54 

45.59 f 


Siinnhemp (green) 

78,24 

2.00 

2.55 

0.69 

10.71 

5.83 

1:7.2 ■ 

Tango Daisy fodder (Titlio- 

. Ilia)' (green) 

79.0 

2.3 

1.8 

0.5 

9.4 

7.2„ ] 


Tango 'Daisy fodder (Titho- 
nia) '(air-dried) 

14.9 

9.2 

7.2 

1.4 

38.1 

} 

29.2 I 

1:9.9 

Veld Grass {Red soil) air- 

dried (3 analyses) ... ... 

■14.8 

7.9 

5.7 

1.6 

26.2 

43.8 

1:12.9 

,Ve!cl Grass (Sandveld), 

air-dried (2 analyses) 

9.7 

7.2 

3.7 

0.6 

40.1 

38.7 

1:22.0 

Vlei Grass, air-dried (3 

/" analyses) 

10.6, 

8.6 

5.5 

2.3 

33.5 

39.5 

1:14.2 

Velvet Bean — ' 

' Gre'cn ... ... ... 

81.11 

2.29 

2.94 

1.17 

5.00 

7.49] 

1:5.2 

' .Air-dried ... 

9.43 

11.01 

14.12 

5.62 

23.98 

35.84 f 


Velvet ' Bean, ' p,iiis Maize 

'air-dried ' 

7.6 

3.1 

10.2 

3.8 

1,2.9 

62.4 

1 : 8.2 







Spraying Tobacco during experiments subsidised by the Rhodesia Tobacco Association and the S.E. 

Qovernment, 

1 Photo by C. P. Warren. 
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Seasonal Notes 
on Plant Diseases. 


Field Spraying of Tobacco. 


Bacterial Wilt of Tobacco and Other 
Plants. 


By J. C. F. HOPKINS, D.Sc. (Lond.), A.I.C.T.A., and 
G. E. BATES, Ph.D. 


{Branch of Botany and Plant Pathology'). 


FIELB SPBAYIHa OF TOBACCO. 

Experiments on field spraying of tobacco were commenced in 
Southern Rhodesia as long ago as 1927, and it was found that 
copper sprays and dusts gave some measure of control of angular 
spot, wild hre and frog-eye, whilst sulphur dust applied to the soil 
greatly reduced the incidence of mildew, generally known as white 
mould. 

At that time heavy losses were experienced from these' diseases 
by most growers and field practices for their control were not in 
general use. In course of time the many new growers gained ex- 
.perience and adopted measures for the elimination of diseases, but 
even so, losses continued to be severe in any but very favourable 
seasons. Other methods were required, and experiments on field 
spraying were again taken up, so that in 1939 this Branch was 
advocating the use of copper sprays in the field as a routine' 
measure. 

During the intervening period another disease generally known 
as, Alternaria (A. longipes) began to assume prominence and field 
spraying operations were directed towards its control. A certain 
amount of success was obtained, but it became apparent that full 
■ control was not likely to be secured with the knapsack pumps, ' low- 
pressure potato sprayers and other equipment then iii'' use. 

However, in 1945 a commercial firm, Messrs. Pest 'Control 
(C.,A.), Ltd., began operations 'in Rhodesia with up tO' date' high- 
pressure power equipment spraying crops on contract, a'nd a scheme 
of co-operative experiments with this Branch was drawn up, which 
was to be subsidised for two seasons by the Government and R.T. A. 
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The unprecedented drought of last season seriously interfered 
with tlie programmej but 'Useful information was obtained on fac- 
tors affecting operations, whilst distinct indications were observed 
of control of Aiternaria' and' frog-eye. Complete control of angular 
spot was also obtained. 

The sclieme will be continued in the coming season, using a 
wider range of fungicides and employing ’ various modifications of 
technique suggested by experience gained last year. 

BACTERIAL WILT OF TOBACCO AMD OTSEE PLAMT'S. 

The existence of this serious bacterial disease, also known as 
Granville wilt of tobacco, has long been suspected in Rhodesia. 
IJiieonfirined reports of localised outbreaks in tobacco date back 
more than 20 years. The first authentic case from which the 
organism was isolated, specifically identified and its pathogenicity 
confiimed, occurred in February, 1946. It is important to note that 
a suspected outbreak of bacterial wilt was recorded from the same 
land exactly ten years earlier. This particular land was fallow^ed 
for eight years before replanting to tobacco, despite which the 
disease reappeared in severe form, as will be seen from the adjoin- 
ing photograph. 

" More recently, another case of the disease has been recorded 
on tobacco, whilst it has also been found attacking tomatoes and 
potatoes ill widely separated parts of the Colony. Most outbreaks 
so far investigated have occurred on medium to light sandy soils 
and have been of restricted extent. 

Tobacco plants are usually invaded through the roots from 
infected soil. Damage to the roots during cultivation or trans- 
planting and attack by eelworm tend to encourage infection. 

■ The first symptom, in tobacco is a drooping of the leaves which 
later turn yellow and develop irregular brown spots; finally they 
become dry and wrinkled and hang down from the stalk. Longi- 
tudinal, dark hrowm streaks may form on the stems. Potatoes and 
tomatoes gene.raliy commence to wilt as they approach the flower- 
ing or early .fruiting stage. A .feature of the di'Sease' in all these 
crops is' that wilting of the foliage occurs w^hilst it is .still green; 
.Other characteristic s^miptoms by w^hich bacterial .wilt can , be re- 
cognised include a dark 'discolouration of the conducting vessels 
and the exudation of a dirty ivhite ooze from such tissues when the 
stem' is cut . across close to the ground. 

Hot, ' dry weather favours the onset of the wilt symptoms, al- 
, though' the disease spreads 'and .develops more rapidly in wet 
'■weather. 
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Control of bacterial wilt is rendered difficult by the wide host 
lange of the organism. For example, it has been found naturally 
infecting ^‘kaffir spinach’* {Amarantus graecizam^ L.), a conimon, 
weed of tobacco lands. The high persistence of the bacterium in 
land fallowed for eight years is possibly explained by this ability 
to attack various weeds. 

Fortunately, crop plants of the grass family, the grasses them- 
selves and certain leguminous plants are either immune or resistant 
to the disease. In this connection it is reported from the U.S.A. 
that a considerable reduction in the incidence of bacterial wilt was 
obtained by triennial rotations with maize, soya beans or grass. 
The complete elimination of the disease by this system, however, 
appears unlikely. Chemical treatments against bacterial wilt have 
been tried, but are uneconomic on a large scale. 

The disease is soil-borne and can easily be spread' by trans- 
ferring soil from infected to dean lands on the feet o! humans or 
animals, by implements, and on the wheels of tractors, farm 
vehicles, etc. It may also be distributed by flood water, irrigatioB 
and during transplanting. 

Local investigations regarding the disease are in progress. "’A 
wilt-resistant tobacco variety is under trial, whilst various legumin- 
ous cover-crops are being tested with regard to their behaviour im 
infected soil. It is still uncertain whether more than one strain 
of the organism is implicated with the disease in Rhodesia, and 
this point is being further studied. 
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Kraai Compost 


By S. D. TIMSON, M.C., Agriculturist. 


[Bulletin 1203 Bevised.] 


This method of making compost is the simplest, and, as twelve 
years experience has shown, the best for local farming conditions. 
In particuiar it is to be recommended because it conserves the 
most important liquid portion of the manure without the aid of 
expensive drains, sumps and pumps. 

It consists simply of placing the raw materials (crop wastes, 
grass, etc.), under the feet of stock for a time, adding a little 
soil, and wood ashes or agricultural lime, and then building these 
materials into heaps of suitable size. The heaps are then turned 
over several times by forks. 

The feet of the stock perform important work in breaking up 
hard wastes such as maize, tobacco, sunflower and cotton stalks, 
thus enabling the fungi and later the bacteria to penetrate these 
materials and rapidly bring about their breakdown. 

The other and most essential function of the stock, of course, 
is to supply in their dung and urine the necessary quantity of food 
(particularly nitrogen) for the fungi and bacteria that break down' 
the wastes. Our farm w^astes commonly contain less nitrogen than 
these micro-organisms require as food to carry on their work 
expeditiously and it must be made up to ensure that the compost 
is made within a reasonable time so as to fit conveniently into 
the fanning year, 'whether the compost is made in summer or 
in winter. 


RAW MATERIALS REQUIRED. 

1. Wastes. Any’ waste materials such as wheat and maize 
■threshing wastes (husks, stalks' and cores), Eiinflower stalks, 
cotton stalks, leaves of trees of ail kinds (except coniferous 
trees), green or dry veld grass, and the top growth of crops grown 
for the purpose, such as Napier fodder, or a mixture of sunn hemp 
and niiinga. A moderate proportion of saw^dust,wood shavings and 
leaves of coniferous trees can be included. 

' .,2.^ Soli, Soil' soaked in urine obtained from kraals, cattle 
standings, etc., is best. Next best is antheap soil. If these two 
are not available use ordinary soil, including that which collects 



KRAAL COMPOST. 


477 


as a result of erosion of the arable land. Heayy soil is better 
than light sandy soil; but use the soil from the nearest source' 
e^s far as possible in order to save cartage. 

3. Wood Ashes or Agricultural Lime. Lmleaciied wood ashes 
are preferable to lime, because the}- contain useful quantities of 
potash and phosphates. If oil drums or other receptacles are 
placed in the native compounds large quantities can be obtained 
from this source. Leaching by rain w^ashes out most of the potash. 

The soil is added to assist the retention of moisture in the 
heap; to supply the necessary micro-organisms which bring about 
decay; to supply part of the bases (lime, etc.) required by the 
iiiicro-orgaiiisrns ; to temporarily absorb ammonia and so prevent 
loss of nitrogen. 

Lime and wood ashes are added to neutralise the organic 
acids formed during the decay processes since the micro-organisms 
best do their work of breaking down the organic wastes in a 
iiatiirai rather than an acid medium. In addition to lime, 
uiiieached w’ood ashes contain important quantities of potash and 
phosphates (up to about 5 per cent, of each), the latter being 
one of the essential foods required by the micro-organisms, and 
the former by crops. 

METHOD OF MAKING COMPOST. 

Make a cattle kraal wRere convenient, and on a hrm smooth 
surface. If veld grass is the chief raw material, make the kraal, 
or kraals, on the edge of the area to be cut. Make other kraals 
beside the maize shelling dumps or wLeat threshing sites. 'Put 
your kraals, in fact, near the source of the chief raw materials 
so as to avoid slow and expensive carting, by using hay-sw^eeps 
and hay-drags to move the wastes up to the kraal. 

Size of Kraal. Don't make the kraals too big, otherwise the 
wastes will not be properly broken up by the feet of the cattle. 
Ten square yards per full growm beast is the maximum space 
necessary, and 8 square yards per beast is ample, unless the cattle 
are wild, of course. 

Filling the Kraal. To start with place the 'wastes in the kraal 
to a depth of about 1 to feet in order to soak up the liquid 
manure. Then, every few days, as the cattle tramp down and 
soil the "bedding (wastes) spread more wastes eve'nly in the kraal 
to a depth of a fe^v inches, and repeat the process until the 
kraal is filled to a depth of feet with 'well trampled and soiled 
bedding. Then clean out the kraals and start again. Four 
iiative.s working with forks' only can clean out a kraal 250 square 
yards in area in one day. The soiled wastes are made up into 
heaps as detailed below'.. Whenever possible use a mixture of 
two or more different kinds of wastes, since a mixture is more 
readily broken down. 

Adding Soil and Wood Ashes or Lime. From time to dime 
the necessary soil and wood ashes are sprinkled even!}" over" the 
bedding in the kraal. The best time to do this is ' just before 
putting in more bedding. In this way the soil and ashes become 
w'eil mixed with the bedding, as is necessary. The quantities of 
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these ■ materials required is based on 50 square yards of area o! 
the kraal as the unit. For every 50 square yards the following 
amounts should be added, a portion at a time. 

jMaterials. 

Rates. 

Soil 

6 to 12 bags, 

or 1 to 2 Scotch carts full.* 

Wood ashes 

1 to 2 bags 

or 

or 

Lime (agricultural) 

J to frds bag. 

Rock phospliatet 

50 lbs. 


*'A Scotcli cart is taken as ■containing one cubic yard. Since these carts 
vary somewhat in size this should be checked. 

tThe addition of rock phosphate is only necessary when all the wastes have 
a low mineral content as in the case of tail mature veld grass and maize 
wastes, in w'hicli case it assists the decay organisms, since phosphates 
are an essential food for them. 

Ill order to ensure even mixing of the soil and ashes with 
tile wastes, the latter should be spread in the kraal in 3 or 4 
portions of the total quantities given in the table above. 

If the waste materials are soft, such as grass, maize husks 
and wheat straw, the half rate of soil only is needed. If they 
are.' hard and woody, such as. mature sunn hemp or whole maize 
stalks, or cotton stalks, use the full rate of soil. If the soil is 
a sandy type use the half rates of soil, and increase the quantity 
of' wood ashes or lime. In dry districts use the full rate of soil. 

Period required, to keep Cattle in Kraal. If the farmer wishes 
to obtain the maximum production of compost per beast the 
following simple formula will serve to guide him in deciding how 
long to keep the cattle in the kraal. The constant basis of the 
formula is IS inches depth of trampled and soiled wastes in the' 
kraal 'when the , kraal is cleaned out. If the depth of wastes is 
greater or less than this, the cattle must be kept in a longer or 
shorter time in proportion .to the increase or decrease in depth. 
On present experience, however, it is thought that it will save 
labour in cleaning out the kraals if the wastes are not allowed 
to accumulate to a greater depth than; 18 or perhaps 24 inches, 
since it is then .possible to ,do the work with forks only, and the 
work is easy. If a greater depth , is accumulated it may ' be 
■necessary to employ picks or mattocks in cleaning out the kraal, 
and the .work becomes harder and .much more ' expensive. 

Formula. 

Area of kraal (sq. yds.) Humber of days (24 hours 

each), to keep ca.ttie.' in , 

Humber, of 'cattle. ■ . kraal.'," 

.■.' ■.. 'In other ' "Words, divide "the area of the kraal in square yards 
'by' themumber of cattle, and the resulting figure obtained is the 
■ nuffiber of days^ (of ,24 hours 'each) it is necessary 'to keep the 
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cattle ill tlie kraal. One niglit can be reckoned as iial! a day for this 
purpose. On this basis the farmer can be sure that the wastes 
receive sufficient dung and liquid manure to ensure tlieir proper 
rotting, even if ail the wastes have a low content of nitrogen. If 
the farmer has more wastes than the cattle can deal with on 

this basis, lie can reduce the number of days gradually until he 

finds the lowest limit for the materials he is using. 

Making the Heaps and Turning Them. After cleaning out 
the kraal the wastes are made up into heaps 3 jmrds wide (4 yards 
in dry districts), by 4 feet high, by any length which is convenient. 
Remember to arrange your heaps so that the wagon can get to 
them easily for carting the ripe compost. After rain has pene- 
trated the top of the heaps to a depth of 6 inches, or after 6 

inches of rain, they should be turned with the fork, working 

from one end or one side, and built up into new heaps. In doing 
this the whole heap is moved a distance of about 5 feet, or a 
convenient throw with the fork. In making the first turn take 
care that the wet materials on top are thoroughly mixed with 
the dry underneath. All mat fed lumps should he shal'e7i out with 
the fork, and' the whole heap left in a loose, airy condition. 

Where the rainfall may fall below 16 inches per annum it is 
advisable to make the heaps in shallow .pits so as to save losses 
of moisture by the action of drying winds. (See notes under 
'AYinter Kraal Compost. ''') 

Keep one or two iron rods stuck down into each heap' to act 
as rough thermometers. After the first turn these should become 
so hot, within a day or 'so, that they cannot be grasped in the 
hand. The temperature will then tend to fall graclually, and the 
next turn should be given whilst the heap is still quite warm. 
It should never be allowed to become cold before the next turn 
is given. 

At the second turn the materials should be found to he 
covered with a greyish white growth of the fungus which' is 
breaking them down. Heavy rains will cool down" the upper 
portion of a hot heap temporeauly, but the temperature will, rise 
again after the rain stops. Usually the compost will be ripe 
after three or four turns. At each turn see that the dry^ and 
uiirotted portions of the heap , on the outside are placed inside 
the new heap., to ensure the killing of diseases, pests and weed 
seeds by the heat. 

Keep the tops of the heaps ' level, and the sides tidy, ' When 
ripe the conajiost should 'be like well rotted leaf -mould and have 
the same smell. 

Labour Required. , It has been found that in 'making compost 
on the above system, excluding the collection ami carting of, the 
wastes to the kraal side, that one, native^s labour for one day will 
suffice to make two cubic yards (1 ton roughly) of compost. .■ This"', 
means . that in one ye.ar of 300 working days, one native’s labour 
is required for .making 600 pubic yards (roughly 300 tons). There- 
fore four natives in a SOO-day year can make more ,'than ■ 2,000 
cubic yards of compost. 
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The labour required for the collection and carting of the 
wastes to the compost kraal necessarily varies greatly from farm 
to farm, but is often the heaviest item of expenditure in the 
making of compost. Wherever possible labour on thi«! item should 
be ecoiioiiiised by siting the kraal as near as possible to the chief 
source of the wastes. For instance, if veld grass is used on a 
large scale then place the kraal or kraals on the areas that are 
being mown, and avoid slow and expensive carting by using hay- 
sweeps to collect the grass into rough cocks, and hay-drags to 
draw a iiuinber of these cocks together up to the sides of the 
kraal. 

If a silage pit and a stock of good veld hay are placed beside 
the kraal the working oxen can be employed for making compost 
in such kraals during the winter. Half an acre of good silage 
maize with a ration of veld hay in addition (15 lbs. per day) will 
feed a span of working oxen for a month. It is best to separate 
one span from another by sub-dividing the kraal, in order to 
prevent fighting. 

The moderate expenditure in growing the silage and winning 
the veld hay are well repaid by the increased crop yields resulting 
from, the use of the compost. One span of oxen, if raw materiaU 
are available^ will give a return of sixteen to twenty-four or more 
tons^ of compost per month. In one well authenticated case 
(checked by the writer) a rate of production per span ( 16 ) of native 
oxen wms reached of just under thirty-tw'o tons per month. These 
oxen were rather small in size and average working oxen should 
give a rather higher rate of production. 

On farms in the maize belt it is worth while having a 
permanent kraal adjacent to the shelling site in which the working 
oxen can be slept at nights and the maize husks fed to them. The 
wasted husks, the maize cores and any other easily carted wuistes 
from near by will then form a regular source of cheaply produced 
compost. The native herd guards can be put on to the job of 
placing the shelling wuistes in the ki'aal, and a not iinimportant 
advantage gained is that the time normally wasted each morning 
in gathering the scattered oxen for insparining is thus saved, and 
furthermore, the oxen get a real rest at nights. 
tTwo cubic yards of moist ripe compost are taken ns wcigliing one ton 

(2,000 lbs.). 

The dairy herd shoxrld also be as fully employed as |)()ssible 
in making compost, and this can be done, and with economy of 
labour, by the simple method outlined below foi* employing winter' 
kraals combined with perennial compost crops. 

■ Perennial Crops for Composting and Early Grazing. ' Perennial 
crops that produce a large bulk of material such as Napier Fodder, 
Rhodesian Sudan grass, and ^‘Tambookie” grasses are being 
increasingly grown for the production of compost, and the latest 
development is the combination of this practice with the use of 
comfortable winter kraals for the dairy herd. Suitable areas of 
land next door to the winter kraal are planted to these grasses, 
and when mature they are reaped and placed in the kraal for 
bedding and compost production. Expensive carting is thus 
'^avoided, '' as 'the grasses can 'be swept up to the side of the kraal 
.by:' hay-sweeps and ' hay-drags. 






; , 


V '* 


2. View of one of the pits being emptied. Note the sloping walls of the 
pits and the roads between the rows of pits. Each pit was employed 
as a cattle kraal. 





HYPARRHENIA VARIABILIS. A very promising compost grass 
which thrives on both sandy and heavy soils. The photograph 
shows the eighth crop without fertiliser or manure. 
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In the case of Napier Fodder and Rhodesian Sudan grass 
these crops also provide very valuable early spring grazing for 
the cows (on dry land) from September until the veld comes away 
after the commencement of the rains. Panicum Makarikari is 
another fairly bulky grass that will also provide this early spring 
grazing, but it produces less weight of organic matter per acre 
for composting. Napier Fodder produces the largest weight of 
material for composting and the best spring grazing, but it must 
be cut by hand. The other grasses can be cut by mowing machine 
and thus labour is economised. 

Some of the tali ^^Tambookie’’ grasses will give heavy yields 
of compost material for many years on the heavier soils without 
fertilising, but they do not supply early spring grazing. Some of 
the best of them (such as Eyparrlienia variahilis) seed freely, 

and are thus easily propagated. 

With ample wastes each full grown beast can be made to 
produce two or three tons, or more, of compost per month in 
winter kraals where the cattle are kept in all the time except 
for watering and milking, and the cost of production will be low. 
The labourers that would normally be herding the stock can be 
employed for filling the wastes into the kraal, and spreading 
the. soil and wood ash over them. 

Rate of Application to Crops. Ten to sixteen cubic yards of 
compost per acre is a suitable dressing for maize or wheat on 
sandy soils. On heavy red, chocolate and black soils, dressings 
of 12 to 20 yards are suitable. From 100 to 200 lbs. per acre oF 
a phosphatic fertiliser should be applied in .addition to the 
compost to obtain the best results. The more compost applied, 
the more phosphatic fertiliser is required to balance the excess 
of nitrogen ; but phosphatic fertiliser is economised since smaller 
dressings are required than if compost is not used. 

The available evidence indicates that compost should be 
ploughed under the soil, and not covered by disc-harrow, when 
it is applied to annual crops. The ^^one-way-disc’' or ^^disc-tiller’' 
can be used for covering it where it will penetrate the soil satis- 
factorily. Compost should be covered the same clay that it is 
spread, otherwise considerable losses of nitrogen will take place. 

WINTER COMPOST. 

Composting can be carried on in wunter as well as through 
the summer, but a cheap water supply is necessary at the 
composting site. 

Some farmers, particularly tobacco growers, prefer to make 
their compost in winter,' and there is this considerable advantage 
in doing so that the moisture content of the compost heaps can 
be properly controlled, and therefore can be maintained near;the 
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optimum. The process, thei-efore, proceeds more smoothly and 
rapidly than under rainfall, and finished compost can be turned 
out ill three months or even less. 

HEAPS OR PITS. 

lUinter compost can be, made either in hea^Js above grouiid 
or in shallow pits two or three feet deep. 

Above ground heaps should be sheltered from the prevailing 
wind if possible, since the latter causes loss of moisture and a 
substantial fall in temperature on the windward side of the heaps. 
For these reasons also the heaps should run across the direction 
of the prevailing wind so that they shelter each other. 

It is also advisable to build the heaps in pairs with a small 
space of three or four feet between them, so that after the second 
or third turn when their height has been much reduced the two 
heaps can be thrown into one. The larger combined heap will 
hold the moisture and heat longer and will thus mature better, 
and water will be economised. 


PITS. 

Where the site for composting, for reasons of economy of 
trans|:)ort or btherwise, must be placed in a high exposed 
situation, or where the water supply is limited, shallow pits 
should be employed, since they shelter the heaps from the wind, 
and SO reduce evaporation of the moisture. These may be two 
or three feet deep, not deeper, since aeration will then be unduly 
interfered with, decay will be slowed down, and loss of nitrogen 
by denitrification at the bottom of the heaps will be encouraged. 
A. convenient width for the pits is fifteen feet, and a convenient 
length is 45 to 65 feet. The sides and ends of the pits should 
be given a slope of 45 degrees, since this ensures that as the heaps 
settle down no open space is left in which flies can breed owing to 
the lower temperature. For the same reasons the sides and ends 
of the heaps do not unduly dry out. The pits need not be dug 
down the full depth required, since the spoil from the pits can 
be used to raise the ground level around the pits. 

The battery of pits should be arranged on a recfcangular plan, 
with roadways wide enough for a wagon to pass with „ease down, 
between the parallel lines of pits as shown in the accompanying 
illustration of a well designed battery laid down by Mr. E. W. 
Laniont in 1939 on the propei'ty of the Rhodesia Tobacco Estates, 
Limited. It will be seen that a thousand gallon water tank has 
been mounted on posts about 10 feet above the ground in the 
.centre, and from this pipes ■ are Tun to ’two watering points, one 
on either side. From these points a hose enables all the pits to 
be watered wdth an adjustable spray nozzle. The tank can be 
kept filled by two natives working a double-action hand pump. 

Ample pressure is developed with this arrangement to give 
:an effective spray at, the nozzle. The .rectangular design allows 
ujf expansion of the battery as required. The pits were 16' feet 
'wide, by 2^ feet deep, ^ by' 66 feet long, and each' pit held approxi- 
.mately 30" tons' of finished coinpost. Therefore ,at ouQ' lilli'ug the 
whole battery' of- pits yielded roughly ,900 tons of compost. 
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WATEE SUPPLY. 

In the first stage of' the process when the fungi are chiefly, 
concerned in the decomposition, and thorough aeration of the 
heap is' particularly necessary, the percentage of total moisture 
in the heap should be below 50 per cent., ranging between 40 
and 50 per cent. If too much moisture is present at this stage 
aeration of the heap is interfered with, the fermentation is 
checked, and the high temperature (between 140° to 150° F.) 
which is so dsirable for killing weed seeds, flies, pests and 
diseases, is not developed. 

The most common fault observed in the making of winter 
compost is the use of excessive quantities of water. The materials 
ill the heap should be kept just moist; 'As moist as a squeezed 
sponge.” Some simple water supply, such as that described 
above, which will give the small pressure necessary to produce 
a spray is strongly advised, since a , spray is very desirable to 
ensure even and proper watering of the heaps. The carting of 
water and spreading by hand, or the use of sumps with distribu- 
tion of the water by hand, are uneconomical of ivater and labour. 
Where an irrigation furrow is available, water can be distributed 
from this over the adjacent pits by the use of small movable 
channels of sheet iron to guide it to different parts of the pit. 

Howard and Ward found at Indore, in a dry climate, where 
the pits were sited on a wind-swept plateau, that from 200 to 
300 gallons of water were required (according to season) in the 
making of one cubic yard (roughly half a ton) of finished compost. 
These figures will assist the farmer in designing his water supply. 

FILLUSTG THE PITS. 

In’ order to avoid trampling by the labour on the heap, and 
so packing it and excluding air, the pits should be charged in 
sections 5 to 6 feet wide commencing at the end. 

A layer of the soiled wastes from the kraal, about 6 inches 
deep is laid down across the pit to a width of 5 to 6 feet, and 
this is sprinkled with water so that the materials are just moist, 
but not soaked. Then successive 6 inch lajmrs are placed on top, 
each being watered, until the section is built up to a height of 
18 inches to 2 feet above ground level. 

This procedure is continued until the end of the pit is reached, 
where an empty space of 5 to 6 feet wide is left to allow the heap 
to be turned. Fermentation should commence immediately, and 
within 24 hours a high temperature should be developed in the 
heap. Thereafter the handling of the heap should follow the 
lines laid down above for summer compost. 

At each turning of the heap only sufficient water should be 
sprinkled over the^ wastes as they are being turned to maintain 
them in the. condition of moistness of a squeezed sponge. The 
surface of the heaps may receive a light sprinkling of water from 
time to time as it dries ' out. ■ ■ : ■ ; ' , ' , . 

If the whole pit (save the empty space for turning) is filled 
in one operation, and not by sections, then trampling by the 
labour is inevitable, and' the- heap must receive its first turn: 
immediately after filling the pit. Thus, filling the pit in sections,, 
saves one turn of the heap. 
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In order to assist aeration of the heap it is worth while to 
make vertical air vents in each section of the heap as it is 
completed. Three vents may be made across each section, evenly 
spaced, by means of a crowbar or wooden stake thrust down, into 
the heap and worked with a circular motion to leave an opeii bole, 

ALTERNATIVE METHOD OF FILLING PITS. 

The following valuable modification was first introduced by 
Mr. E. W. Lamoiit, and can be strongly recommended, since it 
greatly economises labour. 

Instead of first putting the wastes under cattle in separate 
kraals, each pit is temporarily used as a cattle kraal, by erecting 
a moveable fence of native posts and two or three strands of 
wire, close around the edge of the pit. The wastes are then placed 
under cattle in the pit as described above for slimmer kraal 
compost, and the pits allowed to fill up to ground level, when the 
fence is moved intact to the next pit. 

Then a space is cleared at one end of the pit to allow of 
turning. The heap is then turned, and the wastes watered as 
they are being turned. This system economises time and labour, 
since the preliminarj^ treatment of the wastes in separate kraals 
is avoided. 


DUNG SLURRY. 

The use of dung slurry when building the heaps or filling the 
pits, or at the first turn of a heap or pit, will go far to ensure a 
quick start to the process, and the even decomposition throughout 
the heap which is to be aimed at. 

Dung slurry is a thin mixture of fresh moist dung stirred u]:) 
with water. The addition to the slurry of a little wood ashes, 
and a little material covered with the white fungous growtli from 
another active heap, can also be made with advantage. 

The slurry should be lightly and evenly sprinkled over the 
wastes. 

Heaps which do not heat up properly after the first turn may 
well be treated with dung slurry whilst turning them again. 

SANDWICH COMPOST. 

As the name indicates, this method of riialving compost 
consists in building up the heaps in layers of the various materials 
in sandwich fashion. 

The heaps should be of the same dimensions as given under 
the kraal compost system. 

First lay down a layer of the crop wastes, grass, etc,, 9 inches 
in depth. Over this sprinkle the soil, and wood ashes or liine 
in the quantities given in the table below. Then spread a layer 
of dung or manure to a depth of one inch. In this case, by '^dung” 
is meant the animal droppings with no bedding included. If a 
mixture of dung and bedding as it comes from the cow byre is 
used then a depth of at' least 3 inches should bemsed.' Use too 
much rather than too little to start %vith, and then 'cut down' 
gradually until the minimum is found, if it ■ is necessary to 
economise. 
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Sheep, pig and poultry manure or dung contains more nitrogen 
than does cattle dung, and the above quantities can be reduced 
by about two-thirds in the case of poultry manure^ and by about 
a half in the case of sheep or pig manure. 

Then spread other layers of wastes, soil and ash, and dung in 
the samn order, repeating the process until the heap reaches the 
required height of 3 to 4 feet. 

Sandwich compost seldom rots as readily as kraal compost 
because the mixing of the various materials is not so thorough. 
A thin sprinkling of dung slurry over each layer of wastes will 
help to remedy this. If the heaps do not heat up well after the 
first turn, slurry can be applied whilst turning the heaps again. 

Where the majority of the w-astes are veld grass and maize 
wastes that have a low phosphate content, rotting will be assisted 
by sprinkling a little rock phosphate over each layer, especially 
if agricultural lime is used to replace wood ashes. 


Quantities of Materials. 


Materials. 

Total quantity required per 9 yards 
length of a standard heap. 

Soil 

1 to 2 Scotch cart loads 
or 12 to 6 grain bagfulls. 

Wood ashes or 

1 to 2 grain bagfulls 

Agricultural lime 

to f grain bagfulls. 

Rock phosphate 

50 pounds. 


The above quantities are the total quantities required for a 
9 yards length of heap and therefore, if there are 4 or 5 layers 
then one quarter or one-fifth of these quantities of soil, ash, etc., 
must be spread over each layer. 

Turning the Heaps. With sandwich compost more care is 
needed at the first turn in order to obtain thorough mixing 
together of all the added materials with the w^astes. 

When sandwich compost is made in the winter with an 
artificial water supply, each layer can be watered after it has 
been spread, and then the first turn can be given to the heap as 
soon as it is completed. 

Refer back to the kraal compost section for information 
concerning turning the heaps and testing the temperature inside 
them with iron rods. 

Crushing Hard Materials. Whole . maize stalks, sunflower 
stalks and cotton stems require crushing before sandwich com- 
posting them in order to enable the micro-organisms to attack 
them easily; otherwise the rotting of the, heaps will be unduly 
delayed, and much labour wasted on extra turns of the heaps. 
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This can best be done on the farm by spreading them on' farm 
roads where wheeled traffic will pass over them and break them up. 

Growing Legumes on the Heaps, Where the wastes are all 
of _ low nitrogen content and supplies of dung are insufficientj 
extra nitrogen can be supplied by growing suitable legumes on the 
tops of the heaps before the " first turn is giveii) in the way 
mgenioiisly devised by * Jackson, Wad and Panse. 

In this Colony sunn hemp is the most suitable legume to use 
in summer, but our other field legumes can also be used, such as 
cowpeas, or kafiir beans, and Somerset velvet beans (other velvet 
beans are too slow in growth). 

About two or three pounds of sunn hemp seed is sown, over 
each 100 square yards of surface of the heaps. The surface of 
the heap can then be covered with a thin layer of top soil to 
ensure good inoculation of the sunn hemp. 

The sunn hemp may grow to a height of only about 6 to 12 
inches before the first turn of the heaj) is due (after 6 inches of 
rain), but the roots penetrate well down through the heap and 
the root nodules collect much atmospheric nitrogen. 

For winter compost legumes such as tares or vetches, and 
lupins can be utilised, but the seed will require inoculation. 

Special Precautions for Dry Areas. Where, as in parts of 
Alatabeleland, the annual rainfall |nay be less than the minimum 
required to ensure the complete breakdown of summer compost 
the following measures can be employed to economise the moisture 
supply. 

Use shallow pits of 2 to not more than 3 feet in depth, in 
which the heaps are sheltered from the w^ind, wherever this is 
feasible. Alternatively to using pits, but less effectively, the 
heaps may first be made. 18 feet wide by 2 feet deep, and then 
after two or three inches of rain have fallen, rebuilt into heaps 
9 feet wide to 4 to 5 feet high. This ensures a more rapid start 
of the decay processes, and a more economical use of the early 
rains. As soon as decay of the materials has commenced, the 
heaps more readily absorb and retain subsequent rains. 

Again in making up the heaps use the full rate of soil laid 
down in the tables, or even fifty per cent, more, since this assists 
the retention of moisture in the heaps. Use ant heap soil, or 
the heaviest soil available, since they are more retentive of 
moisture.' 

. ' The dimensions of ahove ground heaps, too, may foe rather 
greater than for normal conditions, and they may be made 12 feet 
wide by 4 feet to 5 feet high. If heaps must be made above 

*“The Supply of Humus .to Soils,’* by F. K. .Jackson, Y. I). Wad and 
and, Y. ,G.' Panse. 
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ground (always use pits if possible) then make them up in pairs 
separated only by a few feet so that ,.as they decrease in', height 
as rotting proceeds each pair can be thrown together to make a 
larger heap which will naturally retain moisture better and suffer 
less drying by 'wind.. 

The use of dung slurry will also assist materially in econo- 
mising moisture, since it assists in assuring a more rapid start 
of the decay processes. 

Where the dung and urine of stock need not be economised, 
then greater quantities of dung can be used, or the cattle can be 
kept in the compost kraals for a longer period than normally 
w^ould be the case. This extra supply of added nitrogen in the 
dung and urine will speed up the decay of the w^astes and in that 
way economise the rainfall. 

Again the use of full rates of wood ashes or agricultural lime 
will tend to make conditions more suitable for the decay 
organisms and thereby speed their work and so assist the best 
use of the available moisture. 
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Thorn Bush Encroachment 
in Relation to the Management 
of Veld Grazing. 


By OLIVEB WEST, D.Sc., Pasture Eesearch Officer. 


A contribution from the Central Yeld and Pasture Station 
for Matabeleland. 


1. INTRODUCTION. 

The menace of Thorn bush encroachment, especially in the 
niore arid parts of the Colony, is now so obvious that there are 
very few people who are not fully alive to the existence of this 
problem; yet because of a general lack of understanding of the 
ecological problems involved in the utilisation of veld by grazing 
animals, the situation is rapidly being aggravated. Many areas 
which are remembered by the older generation as open grass- 
land are now dense bush and practically everywhere the density 
of the bush is increasing rapidly to the detriment of the grazing. 
The amount of grass available for the grazing animal is being 
reduced at such an alarming rate that there is ample justifica- 
tion for the statement that there can be no future for the cattle 
industry in these parts unless the invading thorn can be con- 
trolled. 

(Although very little work has been carried out in the scien- 
tific comparison of the value of thicket as opposed to cleared 
grassland grazing, it should be noted that Staples (3) while at 
M’pwapwa, Tanganyika Territory, showed quite , conclusively that 
pastures in which the bush was cleared increased greatly in their 
carrying capacity, and that grass pastures when properly man- 
aged provided adequate protection against erosion, whereas 
secondary busliland pastures, although more lightly stocked, ex- 
hibited much more bare ground towards the end of the season.) 

In the “Mixed Yeld’’ and “Sweet Yeld” areas of the Colony 
the principal invading species, which form thickets replacing 
grassland are Thorn Trees^ the majority of which belong to the 
genus Ac<acia, and although it is with the Thorns and the pro- 
blems presented by their invasion of grassland in Southern 
Rhodesia that this paper is concerned, a very brief summary of 
wffiat is known about the genus Acacia in general may prove 
useful in orientating the particular aspect with which we are 
.concerned. 

The genus Acacia belongs to the family Leguminosae^ in 
which there are slightly less than 100 different species. They 
are': ' widely' distributed thi’oughout ■ the tropics and sub-tropics of 




Pig, 1.— The ideal. A cleared pasture with scattered shade 

trees and an excellent grass cover. The tree behind the span Pig, 2, — A magnificent Acacia albida growing on the bank of the 

of oxen is a fine specimen of the Sweet Thorn, A. karroo, Owaai River, Gwaai Native Reserve. Acacia alhida is the largest 

of our native Acacia trees. It bears heavy crops of nutritious 

pods. 
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tlie new and old worlds, but are chiefly found in Australia and 
in Africa. They are usually trees or shrubs, sometimes. climber,s 
and very rarely herbs. 

The African species are almost invariably thorny or spiny 
and have finely divided 23innate or bipinnate leaves. Most of 
the Australian species, which are commonly termed WaMles to 
distinguish them from the African Thorn T’rees, are unarmed 
and substitute phyllodes (flattened petioles) for leaves. 

Many of the exotic Acacias are of considerable economic 
importance. Catechu is obtained from the East Indian Acacta 
catechu and Acacm siiina. The gums and bark of some of the 
Acacias are used in medicine, while bark from the Black Wattle, 
j±, mollissima, is one of the most important sources of tannin. 
Wattle bark is an important crop in parts of the Union and 
Kenya. Its production is being developed in the Eastern 
Districts of this Colony at the present time’. Acacia cyclopis, 
the Port Jackson Willow, is most useful for fixing coastal drift 
sands, while useful and attractive timber is yielded by other 
species. Many species are oimamental and are widely used in 
landscape gardening. 

In Africa the native species are absent from the South 
Yv’estern districts of the Cape, but are very important throughout 
the rest of the Continent. 

Phillips states that there are thirty-eight species in South 
Africa. Twenty-six are recorded from Southern Rhodesia, of 
wdiich two are climbers, three small shrubs, fifteen small or 
medium trees and six are large trees. 

One of the Rhodesian species, A. macrothyrsa^ is usually 
entirely spineless. It resembles somewhat the Rhodesian Wattle, 
Peltophorum a.frica.?mm^ which is not an Acacia. 

Other trees likely to be confused with the Acacias are various 
Albizzia spp. and the spiny Chinese Lantern Tree, Dichrostackys 
glomerata. 

The characteristic, often flat-topped silhouette of many of 
native Acacia species lends a charm peculiarly African to the 
Eiishveld scenery. Some species grow^ into truly majestic, trees 
reaching heights of SO feet or thereabouts with a correspondingly 
great spread of branches. 

These handsome trees form a very valuable part of our native 
flora. They are confined to special habitats and seldom play any 
part in the bush encroachment problem. Some of them, e.g., 
A. galpini, yield valuable timber and because of this are in 
danger of elimination. 

In a country as devoid of large trees as is most of Matabele- 
land, it is saddening to see truly magnificent specimens cut down 
for the pounds-shiilings-and-pence value of their timber, and -it;, 
is time some elective means of ensuring the protection ,'of" 
healthy, vigorous specimens, of the lesS' common species was" 
devised. ' ’ 

It is the smaller native species of Acacia' as ' well ' as the 
closely related Dichrostackys glomerata that constitute the 
principal menace, and of these some of the species most 
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coiniBonly responsible for thicket formation and bush encroach- 
ment are 

(a) Acacia arahica (or henthanii), ^‘ThO' Lekkerruik PeuF^ 
is a small often Hat topped tree. It is rough barked and bears 
valuable crops of black beaded pods, which fall to the ground 
and are iiiiieh. relished by stock. In many parts this species tends 
to form dense and extensive thickets and thus despite the value 
of its crop of pods it must be. regarded as a potential danger 
and should be kept under very careful control. 

(h) Acacia heteracantha (or litihunenms) ^^The Haak en 
Steek/’ is so called because it bears both straight thorns and 
curved prickles. Its spirally coiled pods fall to the ground when 
dry and are eaten by stock. The remarks made about A. arahica 
apx)ly equally to this species. 

(c) Acacia.' eriibescens is a small tree which bears short, 
recurved prickles and a spikate not globular, white or pinkish 
w hite i iiiior e scence . 

(d) Acacki ddvyii is a small shrubby tree, bearing long 
straight thorns and a globose yellow inflorescence. It forms very 
dense low growing thickets. 

(e) Acacia karroo, ^^The Sweet Thorn,” is specially 
important on the black soils. It is probably the worst of the 
thicket formers. When well grown it is a handsome tree with 
black bark, straight white thorns and characteristically drooping 
branches. The young trees are difficult to kill and coppice 
readily. 

(f) Acacia chariessa is the most important and widespread of 
the shrub species. It is a low growing shrub with slender branches 
bearing recurved scattered prickles. 

(g) Acacui gerrardii, ‘‘The Red Bark” or “Wol Doom,” is a 
small, often flat topped tree with yellowish red bark. The young 
branches and thorns are densely covered with grey, downy hairs. 
The mature thoims are long, straight and white. 

(h) ])ichroHtachys glomerata, The Sickle Thorn or Cdiinese 
Lantern Tree (is not an Acacia, but is closely related, belonging 
to the same family Legumi.n,osae). The Genus Dichrostachys is a 
small one consisting of about 11 species found in Africa, Asia and 
Australia. The species Dichrostachys glomerata is a large shrub 
or small tree wuth twisted branches and stout, often sickle shaiied 
thorns. Its inflorescence which earns the shrub one of its cominori 
names, is shaped like a Chinese Lantern or tassel, yellow above 
and purple below. It bears large bunches of twisted brown pods 
much relished by cattle and game. Where it flourishes it forms 
dense and impenetrable thickets and as it, unlike the Acacias, 
is capable of suckering from the roots, it is most difficult to get 
rid of. Stumping trees established from seeds usually leads to 
a dense thicket of shrubs arising from root suckers. 

' THE, ECOLOGY OF THE INVASION OF GRASSLAND 

BY TREES. 

The occupation of any area by plants always proceeds by 
stages, each stage preparing the way for the succeeding stage 
which first invades and eventually replaces it, to be in turn 
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invaded and displaced by a later stage in the succession of stages 
or steps known as the Plant Succession. 

The succession terminates in the final stage, which is known 

as the Climax V egetation. The Climax is controlled by the 
climate and is permanent, remaining the same as long as the same 
type of climate prevails. In this Colony there is nowhere any 
area where the climate is such that the climax vegetation should 
be grass. All of our grassland is serai, i.e., the natural tendency 
of the succession is towards bush and forest of various types. 
Thus all open grassland is grassland because of some factor or 
set of factors which has prevented or is retarding its invasion 
by bush. 

The most important retarding factor is fire. For ages African 
vegetation has been subjected to periodical fires which have 
served to maintain grassland or open wmodland in place of the 
denser bush which almost invariably results when fire is kept out. 
It is important to realise that the invasion of grassland by trees 
and shrubs is a natural process and that our native thicket 
forming species are pioneer trees and shrubs specially fitted to 
invade grassland to prepare the way for the longer lived trees 
which will eventually replace them. 

Let us consider this process of invasion. Imagine an area 
of open grassland to which Acacia seeds have been brought, in 
the droppings of animals, by wind or water or any other agency. 
The grassland soil is almost completely filled with grass roots, 
so that when the Acacia seed germinates, there is in a normal 
season intense competition for what water is available. Many of 
the seedlings perish. Those which survive continue to compete 
fiercely until by growth they so entrench themselves that the grass 
competition is eliminated and the Acacia assumes dominance. 

In view of this competition it is not surprising that treatments 
which tend to encourage the grass discourage the thorn and vice 
versa. 

This is the reason for the dense uniform stands of thorn often 
found on areas of abandoned cultivation and for the rapid 
increase of thorn on veld which is weakened by over-grazing or 
bared by trampling, 

3. THE PRINCIPLES OF..YELD GRAZING MANAGEMENT 
IN RELATION TO THE PRETENTION OF BUSH 
ENCROACHMENT. 

In the management of mixed veld grazing where the palatL 
bility of the numerous constituent species varies considerably and 
where both palatibility and feeding value decrease rapidly as the 
grass matures, it is not possible to obtain full utilisation of the 
veld by means of the grazing animals. Burning or mowing is 
necessary to even up the pasture and to offset the effects of 
selective grazing. Attempts to obtain the same effect by 
increasing the grazing pressure until the veld is grazed down com- 
pletely, invariably 'have a very bad effect on both the grazing 
animal and on the veld, causing a rapid slowing down in growth 
and loss of condition in the animals and leading to symptoms of 
severe over-grazing, the replacement of the more desirable 
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perennial grasses by less desirable pioneer types and ultimately to 
denudation followed by severe erosion. Tlius burning or mowing 
is essential not only for the control of bush encroachment but also 
for the inaiiitenaiice of a grazable sward. 

Mowing is obviously the least wasteful form of veld control and 
there is iiiuch that can be said in its favour, but often for various 
reasons topography, terrain, large size of farms, presence of tree 
growdJi, etc., it is impossible to mow and fire has to be resorted 
to. In general it can be said that mewing is suited to small semi- 
intensive propositions while burning has to be used in large 
scale operations. 

It is often wrongly maintained that burning is always harmful. 
Indiscriminate burning, burning at the wrong time and, 'bad 
management after burning undoubtedy do great harm, but in 
many veld types burning at the proper time followed by a sufficient 
rest is a sound practice and a very efficient method of discouraging 
bush and shrub. (Ref. Staples 4.) 

The correct time for burning is determined by the following 
considerations : — 

(a) The grasses should be dormant so that a good fire can be 
obtained without damage to the living parts of the grass plants. 
In Sining the first growth of perennial grasses is obtained at the 
expense of food reserves stored up in their roots. If this first 
growth is consumed by fire, the plants have to draw^ on an already 
depleted store of reserves in order to produce fresh shoots. Thus 
a late burn seriously weakens and may kill many of the very plants 
it is desired to encourage. Grassland which has shot its bolt by 
utilising most of its stored up reserves in producing shoots and 
is then burned, is very slow in coming away the second time. 

(b) The burned, veld should remain bare for the shortest pos- 
sible time. If the burn is made too early, the ground is bared and 
until it is covered again by fresh growth, the tender crown of the 
dormant plants are subjected to injury by frost and insolation. 
The surface soil from which the protecting top hamper has been 
removed becomes pulverised and is blown away by the wrind. 
When the rains come, excessive run-off ensues because the insola- 
tion and wind erosion has caused the bared top soil to beeoiiie 
very ioipermeabie and so the damage whicli began when the soil 
wm bared is vei^y much aggravated by the reduced efficiency of 
the rainfall and by sheet erosion. 

It is evident that considerable nicety of judgment is called 
for ill' deciding the proper time to burn. The aim is to burn just 
before the grass begins to grow but while it is still dormant. 
Experiments have shown that the best results are obtained when 
the burn is made immediately after the first good rain at the end 
‘ioi the dry season and before new. growth has started. .After 
burning it is essential to rest the area burned until the grass has 
".'.growm' sufficiently to keep slightly ahead of the grazing animals 
'■'"'.put on' to it.. 

*■.■..■ If, burning is to be 'of any use for controlling bush encroach- 
' meat, it ' is essential to have a good fire. . This means that areas 
to be. burned ' must be rested, or only lightly grazed, during the 
growing season .preceding the burn to provide sufficient grass to 
.eburo'. "'.As ".periodical rests during the growing season are essential 
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for the welfare of the pasture . in order to enable the grasses to 
build up their root reserves and to set seed, this growing season 
rest, necessary for ensuring a good burn fulfils two very important 
recmireiiients of sound grazing management. 

The essentials of a sound grazing system for the proper 
management of mixed veld where the probability of bush encroach- 
ment has to be taken into consideration can be summarised as 
follows : — 

(a) The rate of stocking must be slightly below" the capacity 
of the veld grazed. 

(b) Periodical burning or inowung, and if necessary, weeding 
must be employed to keep the pasture grazeable and to combat 
the invading thorn trees. 

(c) Provision must be made for a periodical rest during the 
growing season to enable the grasses to restore their depleted root 
reserves and to set 'seed. If burning forms pant of the system, 
this rest should precede the burn. 

(d) After a burn resting is essential. 

These essentials can only be provided for v/hen a deferred 
rotational system of. grazing management is employed. 

The necessity for before-burn rests in grazing systems which 
incorporate burning means that veld which could have been grazed 
by cattle has perforce to be kept for burning. Thus the incor- 
poration of burning in a grazing system entails the sacrifice of 
some of the stock carrying capacity of the area managed. The 
extent to which the stocking capacity is low-ered depends on the 
area burned each year or, exx)ressing the same idea in a different 
W"ay, on the frequency of the burns. 

In a deferred rotation a burn every three years means that 
one-third of the total area is burned each year, but where the 
burn takes place every six years only one-sixth of the total area 
is burned each year. The frequency of burns needed to prevent 
bush ejicroaelinient is dependent on very many local factors such 
as the climate, the vegetation type and the paiticular stage in 
the plant succession .under consideration.' It is a very complex' 
problem and is being investigated in a series of deferred rotational 
grazing management trials at the Central Veld and Pasture 
Station for Matabeleland. In the light of our present know’ledge 
it is safe to say that where bush encroachment exists, it may be 
advantageous to burn as frequently as once in three years in 
order to establish a fairly stable type of open parkland as expedi- 
tiously as possible, but that w^hen this aim is achieved and the 
land stocked correctly, it should be possible to maintain the 
desired veld type by burning not oltener than once in five or 
six years. 

4. THE ERADICATION OF EXISTING THORN SCRUB , 

AND BUSH, 

While sound veld management is- regarded as the first ess'e,ntiai 
for the control and prevention of bush encroachment it ' cannot 
be expected to cure areas that are already heavily bushed. ' These- 
areas must fi,rst be cleared iind then by proper roanagement kept 
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In clearing areas for grazing the aim should be to reduce 
dense bush or scrub to open parkland where the trees are widely 
scattered in grass. The area should not be cleared completely 
because scattered trees in grazing land are very valuable, serving 
not only to beautify the landscape, but to supply shade for the 
grazing animals and b^'^ breaking the force of the wdnd and slowing 
down the movement of air over the surface of the ground to 
retard evaporation and to conserve water. They may also by 
supplying crops of pods considerably augment the available food 
supply. Particularly valuable in this connection are Acacia 
albida, Acaicia ivoodii^ Acacia giraffae, Acacia Utalciiriensis^ 
Acacia a/rahica, Bichrostachys glomeraUi and Bauhinia thonningiiy 
all of which bear heavy crops of pods with a high feeding value. 

There is a wide choice of methods of clearing. Mechanical 
methods involving the use of expensive machinery and suitable 
for large scale operations are being extensively tested in other 
countries. The most promising of these methods comprise the 
use of 

(1) Bulldozers, or bulldozers plus attacbments designed to 
prevent the large scale disturbance ordinary bulldozing 
operations involve. 

(2) Power wdnches. 

(3) Powmr operated saws mounted on light tractors used in 
combination with poisons applied to the cut stumps. 

( 4 ) The Evona Giant disc harrow. 

It is hoped that the proposed experimental bush clearing unit 
will shortly test the efficiency of these machines under local con- 
ditions. Until large scale clearing trials have been made very 
little can be said about the efficiency and costs of machine 
clearing. On the other hand, a considerable amount of progress 
has already been made in the investigation of manual methods 
suitable for clearing operations conducted on a smaller scale. 

The following recommendations are based on work carried 
out at the Central Veld and Pasture Station for MJitabeleland, 
as well as on results obtained in the Union of South Africa and 
ill the United States of America. (Fisher I and Parker 2.) 

It is necessary to emphasise that the investigatiou is still in 
a preliminary stage and that the conclusions reached may be 
modified by results obtained subsequent to the publication of 
this paper. 

(i.) Clearing and Stumping. . For dealing with ordinary bush 
wffiere there is a good proportion of medium sized trees, the cost 
of clearing and stumping an area is often more than paid for by 
the cordage sold as firew^ood. If it is decided to attack the 
problem in this way, the primary object of the clearing operation 
must be clearly borne in mind. The primary object is the con- 
version of dense bush to valuable parkland grazing. The firewood 
should' be regarded as a by-product, ■ the ' sale of which is used to 
defray the cost of the clearing, the main object of the operation. 

As clearing is the main object, the trees should not be cut 
off and left to produce by coppice growHi a much less useful typo 
of bush than formerly existed, but should be carefully stumped 
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of the root and stem. The majority of trees if cut off in this 
inaiiner die and give no Turther trouble, but if any stem or bark 
is left attached to the taproot, coppicing will occur. 

(ii.) The Use of Paraffin. Illuminating and power paraffin 
as well as Dieseline, etc., can be successfully used in killing thorn 
trees, but though the use of these oils presents certain definite 
advantages over the more dangerous poisons such as arsenic, they 
are expensive, and unless very carefully used, unreliable. 

In their favour it can be said that they are easily obtained, 
do not require mixing, are non-poisonous to man or stock and 
they are comparatively pleasant to use. In the most successful 
method of application as developed at the Estcourt Pasture 
Research Station in Natal, soil is dug away from the base of the 
stem until the taproot is exposed and then the paraffin is applied 
liberally, preferably by means of a paint brush to the region 
where the root joins the stem. The painting of a belt about 
nine to twelve inches wdde completely surrounding this part of 
the tree is sufficient. It is important to use sufficient paraffin 
and painting should be continued until the work ceases to absorb 
the oil and begins to show a wet outside surface. 

The quantity of oil used varies considerably with the size 
and type of tree. When dealing with fairly well grown single 
stemmed trees, a quart of oil is usually sufficient to treat from 
10 to 12 trees. Results from preliminary trials indicate that the 
treatment is most effective when the soil is dry. 

Good results have also been obtained by pouring the oil 
around the base of each tree without any preliminary excavation, 
but this method is very wasteful as from Ij to 2 quarts per tree 
are required to obtain a good percentage of killed trees. Paraffin 
penetrates dry sandy soils best. Wet clay soils are practically 
impermeable. Because of this the efficiency of paraffin as a 
killing agent, particularly when it is poured into the soil around 
the stem, is very much greater if it is used when the soil is dry, 
and it is most effective on trees growing in light sandy soils. 

(iii.) The Use of Arsenic. Arsenite of. Soda and Arsenic 
Pentoxide are both very effective killing agents. In contrast 
with paraffin their disadvantages are obvious. They are highly 
poisonous substances and are extremely dangerous if handled 
carelessly. With proper care, however, their use is quite safe, 
efficient and cheap. 

The Preparation of Arsenical Solutions. 

Arsenite of soda is sold in 50 lb. drums for the 'purpose of 
mixing ' cattle ' dips. , An. effective tree killing , solution costing' 
three shillings and one-tenth of a penny per gallon, can be 
obtained by dissolving 5 lbs. of the crystalline substance in one 
gallon of water. Any of the proprietary arsenical cattle dips may 
be. used in place of this solution if they are diluted to the, same 
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is to be used for tree killing 3 gallons of water sbonld be added 
to the contents of one drum which will give 8 gallons of tree poison 
costing 3s. O'l'd. per gallon. Both of these solutions contain 
approximately 4 lbs. of white arsenic to the gallon, which is the 
most effective killing strength. One gallon of the solution is 
sufficient to treat about ICO to 120 trees. 

Arsenic pentoxide is soluable in water and a solution of 2 lbs, 
to one gallon of ivater is a very effective killing strength. Unfor- 
tunately at present only chemically pure arsenic pentoxide at the 
high price of 4s. 9d. per lb. is obtainable, which means that a 
gallon of the tree killing solution costs 9s. 6d. 

It should be possible, however, to land a commercial arsenic 
pentoxide much more cheaply if there was sufficient demand for 
it as a, plant poison. 

Application ol the Arsenical Solution. Field trials have shown 
that the most effective method of applying the solutions described 
above is as follows: — 

The tree should be cut down as close to ground level as 
possible. The stump is then slashed vertically once or twice. The 
arsenical solution is poured on to the cut stump, which is covered 
with brushwood' and left. A large enamelled tea pot or kettle 
provides a very convenient container, but if this is not obtainable 
the use of a large pressure oil can enables the poison to be applied 
in an efficient and economical manner. 

It is impjortant to apply the poison to the cut surface of the 
stump as soon as possible after cutting. The poisonous solution 
should be used carefully. Apply enough to each stump to wet 
thoroughly the cut surface, especially the inner edge o£ the bark, 
but do not splash it about or spill it on the ground. 

Unless cattle and other livestock can be excluded from the 
areas where the poisoning is beiiig carried out, great care must 
be exercised in covering poisoned stumps arid soil on which poison 
has been spilled. The area can be grazed quite safely while 
poisoning is in progress if the livestock are prevented from 
reaching soil or plant surface tn which the poison has been applied. 
■It, is advisable, however, to keep stock away from treated areas 
until a good rain has fallen. 

' The Use ol the Brushwood for the Prevention o^f Erosion. An 
important feature of the method advocated is that the trees are 
felled as close to ground level as possible. , This renders it possible 
to make use of the heavier timber for firewood, while the brush 
wood and smaller trees can be used to encourage revegetation 
and to prevent erosion. , Heavily bushed areas are ’ often devoid 
of ground cover and for this reason are very vulnerable to damage 
■by erosion -when the bush is. cleared. , To prevent this the brush 
:;'should . be/ packed in rows along the contour and all bare patches 
■'shoxikl be covered with brushwood. Revegetation proceeds very 
rapidly, under the, "protection afforded by the brush covering and 
siifficienbcover. to effectively prevent erosion is quickly established. 
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FrecantiO'iis to be Observed while working with Arsenical 
Solutions. — Arsenical compounds and solutions iii' addition to 
being extremely poisonous when taken internally are .powerful 
skin irritants. 

Persons handling any of these substances should be protected 
against bodily contact and from inhaling dust or vapours arising 
from them. Gauntlets and goggles should always be worn by 
workers handling the solutions. 

Arsenical solutions spilt on to the skin or clothing may cause 
ulcers if the affected parts are not immediately washed wdth soap 
and water. Persons suffering from skin irritations should dis- 
continue handling pirsenic and should receive medical attention. 

All containers and equipment, stocks of arsenic, etc., should 
be clearly and conspicuously marked wdth red paint, and wdren 
not in use be kept out of reach of children and natives under 
lock and key. 
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Bulletin for Cotton Growers. 


By G. >S. C,AMEEON, Chairman, Cotton Research and 
Industry Board. 


Much has happened since the last Bulletin on Cotton was issued 
in July, 1942, and it may be advisable to take stock of the position 
both from the growing and from the manufacturing aspects of the 
industry. Taking the former, the growing of cotton, there is much 
to record, although the progress may not appear to be as spec- 
tacular as what has been achieved in the industrial sphere. Acre- 
ages and jdelds, on the whole, have increased, but they have not 
kept pace wuth the Spinning Milks requirements of raw cotton. 
This may be a matter of dmappointment to some, yet the reason, 
chiefly economic, is not far to seek. For many years the price of 
cotton on the world markets has been low in comparison to other 
primary products, and the law^ of supply and demand operated ad- 
versely against increased production of the crop. When Rhodesian 
prices wm-re raised from 6d. to 9d. per lb. for top grade lint, 
there wms an immediate response, and the acreages trebled in one 
season. The price advantage, however, wms largely offset by a 
greater advance in the price of maize. Cotton was further raised 
to the shilling per lb. level, but by this time maize had been raised 
to fifteen shillings per bag, plus two shillings where a definite pro- 
portion of green manuring had been practised. 

Subsequently the price of maize has been advanced to 20s., and 
then to 25s. per bag, a price with which cotton cannot keep pace. 

The Spinning Mills have taken in Rhodesian cottou and paid 
25 per cent, to 30 per cent, more for it than for better cotton from 
surrounding territories. While there is a world shortage of food 
crops, it would be unwise to undertake propaganda on behalf of 
cotton, especially when the latter is freely available from neigh- 
bouring countries. For the time being, therefore, and perhaps for 
several years to come, it may be necessary to import the bulk of 
Southern Rhodesiaks cotton supplies from Nyasaland, ITgarula and 
possibly the Belgian Congo. Much will depend on the world price 
of raw cotton, and that is not at present predictable. It is worth 
noting, however, that owing to dislocation of the textile industries 
during the war period, there is a world shortage of cotton piece 
goods, and it is likely to be a long time before the disorganised 
mills and factories can fill up the void created during the long 
period of low production, and war wastage. 

Everything points to a boom phase looming ahead in the textile 
industry, and although it may be some distance off, it is bound to 
come. This is one reason why it is imperative that the cotton 
growing industry in Southern Rhodesia should be maintained, if 
only on a reduced scale. It is not the only reason, however, as it 
has been made abundantly clear at Gatooma, and other parts of 
the country, that cotton is a highly desirable crop in a well balanced 
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rotation scheme, leading to sound farming practice. This is speci- 
ally the case when it is possible to make reasonable quantities of 
compost, and apply it to the cotton. The rotation system practised 
at Gatooma on the Cotton Station, on fairly good land, has been 
in vogue for the best part of 20 years, and there appears to be no 
visible signs of soil deterioration. On the contrary, there has been 
a steady improvement in maize yields, and to-day the land is in 
better heart than ever. The rotation system is as follows : — 

Maize. 

Sunn hemp ploughed in. 

Maize. 

Cotton. (Farm-made compost applied at the rate of 5 tons 
per acre. ) 

Maize- 

On poorish soils, such as light sandy loams and sand veld, it is 
suggested that it would be better to take only one maize crop 
following cotton. 

The best maize crops are usually reaped in the shift following 
composted cotton. In order to utilise fully the maize stover and 
any other available farm produce, it is usual to feed 40 to 50 steers 
in the dry season betw^een end May and early October. In this 
way 300 to 400 tons of compost are produced annually, sufficient to 
give a dressing of five tons per acre to the cotton. In Southern 
Rhodesia cotton does not respond to artificial fertilisers, but to 
com]>ost there is an immediate response. The maize following 
cotton gets the residual benefit of the compost in addition to the 
rotational benefit of the cotton. As previously stated, it is the 
maize in this shift which gives the heaviest yields. It wull be 
noticed that the introduction of cotton in the above rotation obvi- 
ates the necessity of growing and ploughing in more than one green 
crop. It must be emphasised that cotton does not dispense entirely 
with the necessity of a green manure crop. The latter must be 
grown at least once in five years, on an average farm, in order to 
return to the soil the organic matter which has been taken from it 
by continuous cropping. Cotton is not a soil robber, and if the 
cotton seed is fed to steers in making compost, and through it re- 
turned to the soil, it is left in better condition for any succeeding 
crop. Its pihysical condition will have been improved, and the 
farmer gets the benefit of having growm a cash crop. The import- 
ance of cotton in the rotation is becoming better recognised, 
especially in years of low and scanty rainfall. This may account 
for its increasing popularity in Matabeleland, where, ordinarily, 
maize growing is a chancy business. 

One sometimes hears it stated that cotton seems to prefer a 
year of drought. Strictly speaking, this is not correct, as cotton 
does best in a year of well balanced rainfall. But it can withstand 
a drought better than the majority of economic crops. In Southern 
Rhodesia it has been necessary to, breed a hardy, vigorous type", of 
cotton that will stand up to any kind of season“-drought, , alternat-'' 
iiig with flood periods. This has been achieved at the: Cottoii, 
Station, Gatooma, after long years of patient plant-breeding .work . 
extending over a period of 20 years. 
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This may seem a long time, but actually it is not so wlieii one 
considers that no known variety of cotton proved sufficiently adapt- 
able to be taken straight into cultivation. Mar-iy varieties were 
tried, from all the established cotton growing countries in, ^tlie 
wmiid, but no.ne w^ere suffici.ently suitable to be put into ciilti\’atit,.),n. 

The cotton ,nov/ grown throughout the Colony lias liad to be 
built up gradually by straight line breeding, ba:Secl on tlic well 
known IT. 4. strain selected by Parnell at Barberton in 19ik5. I'his 
selection wuis from a very mixed, stock of Uganda cotton, and its 
progeny split i,nto many types, large and, small, early and late, 
long, short and mediuin staples, as' well as many other difl-ering 
characters. One of the characters essential for Soutliern African 
conditions was a plant with fairlj' hairy leaves, as it was known 
that smooth-leaved plants succumbed to jassids. These are sinall 
leaf-suckhig insects which not only feed on the cell sap of the 
cotton plants, but in doing so introduce some kind of toxin which 
kills off the cotton plant before it reaches maturity. Now, jassids 
were a well known cotton p)est in India, where it was known that 
if the plant had hairy leaves it escaped damage from jassid attack. 
Hairs on the under surface of the leaf impede the movements of 
the young jassid nymphs, which are unable to fly. Also, they are 
unable to travel any distance in a straight line, but move over the 
under surface of the leaf wdth a zig-zag motion. They prefer the 
under surface of the leaf because it shades them from direct suri- 
ligiit, which they appear to avoid as much as possible. The cotton 
leaf hairs also make it difficult for the adult female to lay her 
eggs. Whenever she tries to do so, the hairs seem to get in her 
way or irritate her. Similarly with the newly-hatched nymphs. As 
soon as it emerges from the egg-shell it gets entangled in dense 
undergrowth of hairs, and is sometimes strangled at birth. The 
writer is sometimes asked to explain why ‘'Improved Baiicroft,” a 
smooth-leaved cotton, gave such good results in 1924, the year which 
precipitated the cotton boom over 20 years ago. The answer is only 
theory, but it seems to meet the ease. Prior to 1924, cotton had 
plot been grown, extensively in Southern Rhodesia, and never suffi- 
'Cient of it in any one place to attract jassids from the veld. Now, 
•whenever man begins to plant large acreages of crops he is, .all 
unwittingly, upsetting the balance of nature. Where under natural 
conditions there may occur one wild cotton plant for every 10, 20, 
or 100 sqimre miles (the exact demsity of wild cotton plants is not 
known), but immediately cotton becomes a cultivated ero]) the 
whole situation is altered, and we find 10,000 per acre and 

more.^ The attractive force of such de,nse concentration of plants 
to the jassids, scattered throughout the surrouricling countryside, 
can be well understood. Now in 1924 it probably took the naturally 
occurring jassids some time to .discover this newly arranged food 
supply, kindly provided by man, and concentrated in dense patches 
all over the country. Once they made the discovery, however, they 
quickly bred up .and, multiplied. Many crops, were le,ft to stand over 
to the following season and these acted as natural insectaries for 
jassids, boll-worms and other' "cotton pests to multiply and carry 
over to the foilowing. season.' Put in another" way, they acted 'as a 
reservoir o!-„inseets‘' ready to bombard the succeeding crop. 

What has been , said 'about 'jassids in this connection applies 
*e<i,ttaily to other notton;, pests, such as stainers a,nd boll-worms.' 'The 
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point is stressed because there are to be found a number of .fanners 
who do not comprehend why, a close season for cotton is enforced 
from the 1st of October each season until the arrival of 'the first 
planting rains. It is an attempt to starve -out the ^'carry over’^ of 
insects from one season to the next. A kind of '^scorched earth 
policy.’^' How far it has been successful is difficult to estimate, but 
the policy has definitely reduced the amount of stainer-damaged 
cotton, which was on the increase, prior to the introduction of an 
enforced close season. 

OF COTTON AMD/OR ALLOWING IT TO' ^ 

STAND OYER IM THE FIELD FROM ONE SEASON TO ' 
ANOTHER IS PROHIBITED. 

It is necessary, by law, to have the cotton plants uprooted by 
a date specified in the ‘‘Government Gazette.” -This date, which 
may be altered from year to year, is usually fixed for the first day 
in October. Should a cotton grower not uproot his cotton plants 
by the date specified, he becomes a menace, not only to himself 
and his immediate neighbours, but to the whole district for miles 
around. 

It is the farmer’s own interest to clear up his old cotton lands 
earlier than the above specified date. By iiloughing and discing 
he disturbs and helps to break up the tough earthen cocoons which 
protect the over-wdntering pupae -of Sudan boll-worms. This pest 
is becoming a greater menace to cotton than formerly was rea- 
lised, and its increase can only be checked by adopting the above 
measures. 

The following notes are based partly on experience gained on 
the Cotton Breeding Station, Gatooma, and partly as a result of 
talks and discussions with experienced cotton gro'wers in various 
parts of the country. What is learned from the experience of 
others is often as useful — sometimes more so — than what is learned 
on one place situated in one part of the country. 

The question as to whether a farmer should grow cotton is one 
which he must answer for himself. It is felt; that many more 
farmers ought to be growing cotton than are doing so, but it is 
difficult to overcome prejudice against a crop which did not 
come up to the extravagant expectations that once were held about 
it. 

Those who have been growing cotton regularly over a period, 
of years know by exp)erience that the crop to-day is a payable', 
one. As a rotation crop its benefit is most noticeable, especially 
with maize. There is also the value of the cotton seed for fatten- 
ing cattle and the grazing value of the cotton i^lants' after the crop, 
has been harvested. 

Cotton as a Rotation Crop. Farmers have remarked on. the 
distinct increase in maize yields following cotton, and this has 
been very marked on the Cotton Station at Gatooma. It is worth 
mentioning that the increase in maize yields following 'cotton has' 
been noted in the majority of maize-producing districts as 'well as., 
in Matabel eland and Northern Ehodesia. Just why cotton " should 
be such a good, rotatio,n' crop is still ■ a matter for , speciilati'oii.;,. 
There are a number of good reasons put forward,' '.niostlyvquite;' 
sound, but no definite claim can be made ,for any,, of them,'; until. 
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fully investigated, and that is likely to take some time yet. Per- 
haps tile beneficial effects are not due to any one particular factor, 
but to a combination of several. For the time being it is sufficient 
to know that the benefit does exist, and academic investigations 
as to the why and wherefore must wait. 

Cotton as a Trap Crop for Selworm. Of very great importance 
to tobacco growers is the fact that a crop of oottoii has a marked 
effect in reducing the nematode population in the soil. The results 
of experiments carried out at Trelawney Tobacco Research Station 
indicate quite definitely that eeiworm infestation of tobacco is 
much reduced when tobacco folio%vs cotton in rotation. 

The following is an extract from a report by B. L. Mitchell, 
formerly Entomologist -on the Tobacco Research Station, Tre- 
lawney : — 

^Tt is believed possible that this intolerance of the cotton 
rootlets to eeiworm galling may be the key to the reason why 
the infestation of tobacco following cotton is so much reduced. 
The rootlets may act as a trap crop, becoming infected with 
eeiworm but being shed from the plant before the nematode 
has time to reproduce. If this is the case, then the eeiworm 
population would be absorbed and destroyed.” 

A full account of these experiments is given in the Reports of 
the Tobacco Research Station, Trelawmey, 1943, 1944 and 1945. 

Choice of Land. Cotton is very tolerant in the matter of soil, 
but it cannot grow properly where there is any tendency for soil 
to become waterlogged. Put in another way, COTTON" CANNOT 
STx^ND WET FEET. It is very necessary to stress this fact in 
block letters, because it is a point w-hich new growers fail to appre- 
ciate until it is too late — and then they blame cotton. Even poor 
.land, provided it is well drained, will produce a cotton crop, but 
this is not to say that cotton prefers poor land — it does not. On 
the other hand, it is not economic to put it on very rich soil which 
would give a better financial return under other crops. A number 
of maize growlers have made a practice of planting cotton on land 
which has ceased to be sufficiently productive for maize. By this 
means they are enabled to get another maize crop off the land be- 
fore putting it under green manure. This is merely an expedient, 
as it is not claimed for cotton that it takes the place of a green 
crop ploughed in. It is better to plant cotton before land has 
become too worn out, and add a dressing of farm compost, say 
five tons to the acre. Not only will this ensure a good cotton crop, 
provided it was planted early, but it is also a sxire method of ob- 
taining at least two good maize crops following the composted 
cotton. 

Preparation of Soil. — As cotton requires to be planted early, 
it is necessary to have the land well prepared to ensure a good seed- 
bed. I! the land is disc harrowed immediately after ploughing in 
the autumn, it should be possible to dry plant the cotton if plant- 
ing rains threaten to be late. It is necessary here to utter' a word 
of caution against planting 'Too” early. Supposing planting rains 
.arrive early in O.etober, as sometimes happens, it would be risky 
to plant cotton, then, as ' the' 'seed would germinate, but there is 
'■'always the risk.,of ' a drought ' after early rains, and the young 
seedlings might 'die' o,ff. , 
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As a rule it is better to wait until the first or second week in 
November. 

It is as well to explain here that the necessity for early plant- 
ing is not on account of falling temperatures in the autumn, but in 
order to get early flowering. The earlier the flowering, the less 
damage there is likely to be from bollworms. In some ways ^'boll- 
worms” is a misnomer. The American boilworm is the same pest 
as the “corn earworm” in maize, or the tomato worm, or the worm 
that does so much damage to citrus. In the case of cotton, the 
greatest amount of boilworm damage is done during the bud and 
flowering period. If it is remembered that every cotton bud is a 
potential flower and every cotton fliower is a potential boll, then 
we realise the necessity for getting the greatest number of flowers 
produced and fertilised before boilworm attack reaches its 
maximum. - 

Planting. There are two outstanding points in connection with 
the planting of cotton: (1) DO NOT PLANT TOO DEEP, and (2) 
USE PLENTY OF SEED. The first point is stressed because it 
sometimes happens that, after the seed has been planted, there 
may be a heavy tropical downpour of rain, which batters the sur- 
face of the soil, and this dries into a hard crust if the rain is 
followed by a spell of hot, dry weather. This happens more fre- 
quently than is generally recognised, and it is on this account that 
shallow planting is strongly recommended. If planted too deep, 
the seed may germinate, but the young seedlings will not be able 
to push their way to the surface and break the crust which has 
formed. For the same reason it is necessary to use plenty of seed. 
The seed rate generally recommended is 25 to 30 lbs. per acre for 
machine-delintecl, fuzzy seed, and about 12 to 15 lbs. for acid- 
delinted seed. 

Deptii Regulators, To ensure uniform depth of planting, the 
use of depth regulators is recommended. They consist of iron 
shoes which are fixed as shown in the accompanying photograph. 
In addition to preventing the planter from going too deep, the 
effect of the shoe passing over the soil tends to make a smooth 
track in which the cotton seed is dropped. These depth regulators 
are available, and may be had on payment by applying to the 
Cotton Ginnery, Gatooma. 

The tracks made by the depth regulator shoes will scour out 
in the wet weather if they run across the contour of the land in- 
stead of parallel with it. This warning may sound very elementary 
to experienced farmers, but the fact remains that it is necessary 
to mention it. 

Machine Planting, Where a planter is equipped with the ortho- 
dox cotton seed attachment, it is advisable to plant the fuzzy seed, 
as such attachments are too wasteful of acid-delinted seed. 

Where, however, the planter has no cotton seed attachment, 
only acid-delinted seed can be machine-planted. The planter is 
set up as for maize planting, but the smallest holed maize plates 
obtained should be used, or preferably a small bean plate. ■ As 
less seed is required per acre, the higher cost of acid-deiinted'seed 
is more or less cancelled out. The planter should be set so that 
the rows are 36 ins. to 42 ins. apart. 
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Hand Planting. Four or live 'seeds per hole should be dropped 
at 6 to 9 ins. apart in the row and very lightly covered over with 
loose soil Ab is the case with machine planting, the rows should 
be 36 to 42 ins. apart. 

. Acid-Delinted Cotton ^eed. In recent years there has been 
a steadily increasing demand for acid-delinted seed for planting. 
This is a most encouraging feature, and one to be fostered. 

Although acid-delinted cotton seed costs a little more than 
twice" as much as machine delinted seed, its advantages far out- 
weigh the extra cost. It goes twice as far in the matter of seed 
rate and has a high percentage of seed soundness, generally over 
90 per cent., as against 60 per cent, or even less in the case of 
machine-delinted seed. Its germinating capacity is higher, every 
seed is fully developed, and contains a large size heavy kernel 
which, on germination, gives rise to a strong, healthy seedling. 
The deliiiting of cotton seed with concentrated sulphuric acid is 
an operation w^hich the farmer could undertake for himself, but 
he is strongly recommended not to do so. It is a messy job, and 
one in which there is ahvays the risk of someone being severely 
burned through careless handling of the concentrated sulphuric 
acid. At the Ginnery the cotton seed is lirst machine-delinted, 
then treated with concentrated sulphuric acid, which is allowed 
to drain off. The seed is then thoroughly washed to get rid of 
surplus acid. Seeds which are broken, punctured or in any way 
damaged are dissolved in the acid, and only those with healthy 
seed coats remain intact, because they are covered by a waxy 
substance resistant to the action of the acid. Light or immature 
seeds rise to the surface during the washing process and are floated 
off. These are kept to one side and sold as cattle feed. Only the 
‘Vater sinkers’" are retained for seed for planting. 

Tliinning Out or Singling, If planting has been properly car- 
ried out, and provided the weather conditions have been favourable, 
the young seedlings should begin to appear above ground after 
four to six days. By the tenth day the young plants should be 
'distinctly visible in clearly deffned rows. . When the young plants 
are 4 to 6 ins. high, they should be thinned out (singled) to approxi- 
mately one plant at intervals of 9 ins. apart. If the land is dirty 
with w^eeds, it would be advisable to put the cultivators through 
before' thinning. 

■ Cultivatioii and Weeding, The number of cultivations re- 
quired will depend upon 'the cleanliness of the land or otherwise. 
Some far'm'ers find it possible to -thin out and hand-weed at the 
same, time. , Others .'maintain that this is not ‘possible, and prefer 
'to 'inake two' op-erations of what should, be carried out in one. It 
seems to depend upon the labour and, to a greater extent, how it 
is supervised. 

'' ,' The . number of subsequent cultivations depends, as already 
.stated,' on the cleanliness of the land. One hand, cultivation and 
' t'wo Or three cultivations with the cultivator ought to be sufficient, 
.'.nO'tmaliy, but .it' should he remembered that eotto,n offers an oppor- 
tunity'' of , getting land , thoroughly cleaned. Care should be taken, 
that the cultivators are not set too wide. It is the early cultiva- 
tion that 'counts, and ifeottoU' is kept' clean, from the start, there 
should be' less need for subsequent cultivations. 








Method of attaching depth regulator to planter. 




Cotton Station, Gatooyna, 1947 : Showing stunted plant growth owing 
to drought conditions. Average yield approximately 600 lbs. seed 
cotton per acre. 
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^ Early G-rowtli. In tlie early stages cotton does not grow 
quickly, and this should be noted by farmers who grow the crop 
for the first time. At the beginning of the season the young plants 
are getting their roots well down into the soil, and it is not until 
they have done so that they begin to grow vigorously above 
ground. 

Fertilisers* The use of artificial fertilisers on cotton is not re- 
commended. In Southern. Ehodesia the surface application of 
artificial fertilisers to cotton- produces no response, even when 
heavy dressings are applied. It is thought — and it may well be— 
that cotton, being a deep-rooted plant, gets the residual benefit of 
fertilisers applied to previous crops. If a farmer wants maize to 
follow his cotton crop, then he could apply raw rock phosphate to ‘ 
the cotton, but it is the subsequent maize crop and not the cotton 
which would derive the benefit. 

Compost, xlithoiigh cotton does not respond to artificial fer- 
tilisers, it reacts immediately to applications of lann-inade com- 
post. Various dressing have been applied to find out which is 
most economic. So far it would appear that applications in the 
neighbourhood of five tons of compost per acre are the most 
economically effective. Composted cotton gets away much quicker 
at the beginning of the season and the benefit of the compost is 
most marked in a year of long, protracted drought. Compost has 
a definite effect in increasing the yield of seed cotton per acre. All 
this has been very clearly demonstrated on the Cotton Breeding 
Station at Gatooma. So much so, that the fattening of steers as 
chillers is an established part of the farming operations in order 
to get a sufficient supply of dung and uidne to convert the farm 
waste material into comiiost. The compost is spread on the land 
and ploughed in. A comprehensive set of trials carried out on the 
Cotton Station proved that it is better to plough in the compost 
than to, harrow it in. 

Bulletins giving instructions for the manufacture of compost 
are obtainable from the Department of Agriculture, in Salisbury,,, 
and, short notes are to be found in the- ^'Ehodesian Diary and 
Busi,nessman’s Calendar.” 

Harvesting. When the fi.rst cotton bolls begin. to open to- 
wards the end of .April or beginning of May, according to- whether 
the crop was planted early or not, it is then advisable to look into 
the crop and see whether it is likely to be a heavy one. ■ One' can"; 
judge this by the number of full-grown but unopened bolls on the. 
plants. If the . plant is carrying well formed bolls up to the top, the 
chances are that the crop will be a heavy one and may necessitate 
two pickings. If there was a heavy bollworm attack when" the top, 
flowers w^ere forming, there is not likely to be much of a top crop. 
When this happens, it is well to make one picking only and wait,; 
for all bolls on the plant to open. If it is an early season, this may, 
take place about the end of May or the beginning of Jmie.. Jn 
1942 the' cotton on the Gato.oma Station was ready for ■ picking, in 
April, but it was such an' exceptionally early sea'S'on that it .ean.not 
be considered normal. ' . ^ 

Native labour in Southern Rhodesia does not seem" to adapt 
itself readily to cotton picking, but much depends on, the condition 
of, the crop^ together with the amount of supervision.' 
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With natives who have not had previous experience in picking 
cotton it is well to let them practice for two or three days, under 
supervision, before setting their daily task. If the crop has grown 
tall and rank, picking is more difficult and allowance should be 
made accordingly. Short, heavy bearing plants which have shed 
most of their foliage are the easiest to pick, and under such cir- 
cumstances the task can be increased. 

The most straightforward and best way to find out whether the 
cotton is ready for reaping, and, at the same time, discover the 
daily task to be set, is to try one’s own hand at picking. To do 
an hour’s picking of cotton and then weigh up the results can be 
both helpful and iilummating — and sometimes humiliating ! 

Another point worth mentioning is that cotton picking can 
start at sunrise if need be, whether there is a heavy dew on the 
cotton or not. Quite a number of farmers got hold of the notion 
that cotton must not he picked until well on in the forenoon. 
Where the latter idea originated from is not known, nor does it 
matter, because it is quite wrong as far as Southern Rhodesia is 
concerned. As much attention as possible should be paid to clean 
picking, as the cleaner the cotton, the higher the grade, and con- 
sequently the price. From this point of view it is well to instruct 
the pickers to start off with only picking the fully opened and 
matured bolls. This should give a very clean cotton. Subsequently 
the rest of the cotton can be picked. Admittedly this procedure 
is only practicable with a fairly heavy crop, which requires two 
pickings. Much as clean picking is desired, it may not prove 
economical to go too far in insisting on clean picking, as the in- 
creased cost of picking due to smaller task inaj' exceed the premium 
obtained for the better grade. 

The number of pounds of seed cotton picked per man per day 
on the Cotton Station at Gatooma (1942) is given in the following 
tables by categories. Farmers with good cotton crops should do 
better than this, as cotton picking is not always a straightforward 
operation on the Cotton Station. Daily pickings are reduced by 
the fact that small plots, progeny rows, etc., have to be harvested 
separately. 


SUMMARY OF COTTOM PIOKIMOS. 

Cotton Station, Gatooma, 

Expressed as percentage of Native Labour able to pick categorical 
amounts of seed cotton per man pei* day. 

(Average of first and second pickings.) 
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■ ' ' .'The average yield of seed cotton per acre was 650' lbs. 

'The crop opened earlier than usual and was over-ripe before 
it' “was possible to arrange for the harvesting. This meant that 
the cotton was easier to pick, as it came away freely from the 
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capsules, and there was very little ^'pulling’^ to be done. One 
should not expect such easy picking in, say, a year of late autumn 
rains. 

Mechanical Harvesting. At one time it was considered that 
native African labour was both plentiful and cheap, but that state 
of affairs, if it ever existed, no longer applies. Many farmers state 
that they would be willing to grow quite extensive acreages of 
cotton if they could only harvest it. Similar conditions are being 
experienced in certain parts of the cotton belt in the United States 
of America, and large growers have been compelled to resort to the 
use of mechanical cotton pickers. These have reached a stage 
where their use is stated to be more economical than hand labour, 
although they do not pick the cotton as clean. Seed cotton har- 
vested by such means is said to be about tw^o grades lower than 
when picked by hand. Eecent visitors to the Cotton Station have 
remarked on the apparent suitability of Ehodesian-grown cotton to 
mechanical harvesting, and there appears to be considerable argu- 
ment in favour of the idea. Our seasons are short, and in the 
autumn, when the top soil is drying out, the cotton plants drop 
their leaves more readily than in countries where longer seasons 
are experienced. The Cotton Research and Industry Board has on 
order a complete cotton-picking unit from the United States, but 
difficulty is being experienced in obtaining same. When, event- 
ually, it does arrive, it will be given a thorough try-out in the 
Gatooma area, and if found to be suitable, arrangements will be 
made to import a sufficient number of units to serve other districts 
if the acreages planted to cotton justify doing so. 

G-inning Fee. The one-time ginning fee of Id. per lb. LINT, 
plus commission charge of 3%, has been abolished, and all seed 
cotton delivered at the Ginnery, for purchase by the Cotton Ee- 
search and Industry Board, is ginned free of charge. 

Payment lor Crop. Soon after receipt and examination of the, 
seed cotton the guaranteed price is paid to growers on the weight 
and class. There are four classes according to grade and colour. 
The prices guaranteed by the Government are usually advertised 
wddely in the Press each year w^eil in advance of the planting 
season. 

Full particulars can be obtained on application to the Cotton 
Research and Industry Board. 

Packing of Cotton. Seed cotton is generally packed i.nto wool-,, 
packs for despatch to the Ginnery, from which woolpacks are ob- 
tainable on hire. As fresh supplies are now difficult to obtain, the 
woolpacks should be handled with care. The cotton may be packed 
tightly without detriment, and the ideal weight is 450 lbs. of seed 
cotton per woolpack. When the woolpacks are being filled, it is 
usual to hitch the four corners of the open end to upright poles 
set in the ground. This, keeps the woolpack open, . and, permits .a; 
boy to trample the seed cotton into the pack, especially when the 
bottom half is being filled. Before harvesting commences, 'a form 
is sent to all growers, which, when completed, advises the Ginnery 
as to the appro,ximate yield, and an order to despatch' , a certain 
number of woolpacks on hire. 
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Marlciag of Y/oolpackS. Growers who have their own wool- 
packs should stencil their names or initials on the top flap of each 
woolpack. 

Growers wRo obtain woolpacks on hire from the Ginnery will 
be. supplied with “tags/’ pieces of cloth with their initials sten- 
cilled on, wdiich tags are to be sewn securely to the top flap of 
the woolpacks, which will be sufficient for correct identification 
of the packs on arrival at the Ginnery. 

Delivery of Cotton. Cotton may be despatched to the Ginnery 
as soon as ready and convenient. Railage is for grower’’ s account, 
but cotton may he consigned railage forwarcl. Growers are sup- 
plied with forms on which- to advise- despatch of seed cotton and 
give instructions regarding method of payment desired. 

Seed Supply. AH enquiries lor cotton seed, whether for plant- 
ing or for cattle feed, should be addressed to the Manager, Cotton 
■Ginnery, P.O. Box 124, Gatooma. 

It is advisable to order one’s seed requirements as early as 
possible. All cotton seed for planting issued by the Cotton Re- 
search and Industry Board is tested for soundness, and every 
precaution is taken to ensure that only the best seed is sent out. 
For this reason it is always advisable to buy your seed from the 
Ginnery direct, and not through any other source. On no account 
should cotton seed that lias been bought for cattle feed be used 
lor planting. Cases are known wffiere this has been done with dis- 
astrous results to the crop and the groover’s finances. It cannot 
be too strongly emphasised that the use of cheap seed leads to 
crop failure. 

, Conclusion.. For those who contemplate cotton growing, the 
following points are worth repeating: — 

(1) Prepare land in, plenty of time, and secure a good, even 
tilth. 

(2) Order your seed well in advance. 

' (3) Plant shallow^ and as early as possible within reason-"™.s:iiy, 
in November. 

(4) Use plenty of seed. 

(5) Early thinning and cleaning are both essential. 

' , - (6) When in doubt, do not hesitate to write and ask for 
'guidance. 
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Tobacco Culture in 
Southern Rhodesia. 


By D. D. BBOWjST, Chief Tobacco Officer. 


[This replaces Bulletin 1278 novf out of print. — Ed.] 


SEED-BEDS. 

The seed-beds are the foundation of the crop and consequently 
the greatest care should be exercised in the selection of a suitable 
site and in the preparation and management of the seed-beds. 
One of the prime essentials in producing a good crop of tobacco 
of any type is to have a plentiful supply of well-gi’ovfii, healthy 
plants ready when required for transplanting. Lack o.f suitable 
seedlings at the proper time may cause great inconveniencej and 
in some cases may result in the failure of the crop. 

Selection of Site, Careful consideration should be given to 
the selection of a suitable site for the seed-beds. The area selected 
should, if possible, be well sheltered from the prevailing.^ winds, 
for seed-beds placed in an exposed position not only require more 
vratering, but the young plants do not thrive as they should. It 
is essential that the site should be near a permanent and un- 
contami Bated water supply. Large trees should not be too near 
the seed-beds, as their roots would deprive the plants of food and 
moisture, and might interfere with the growth of the seedlings 
by casting too much shade. 

A site having a good exposure, to the sun is preferable, as this 
will influence the growth of the seedlings. The beds should be 
arranged so that the young plants may have the maxiniuiii amount 
of siiniight, the early morning sunlight being evspecially beneficial.' 
An eastern or north-eastern exposure is best. 

In order to ensure the fullest supervision, the tobacco seed-' 
beds should be as near ■ as. possible to the homestead. '■ The 
proximity to the homestead wdll necessarily be governed by such 
considerations as suitability of soil, water supply and shelter. If 
possible, the beds should also be reasonably close to the fields. 
It may be necessary to erect an artificial v/ind,.break constructed 
with long grass, ■ reeds or maize stalks laced to a couple of strands 
of wire strained to posts surrounding the seed-bed site. 

The area selected, should., not be on a steep slope. When it' is 
not possible to have a fairly. level site, the beds may be arranged' 
in terraces on 'slightly sloping ; ground. In the latter .case dt • will 
be nece'Ssary to dig a drain above the site in' order . to prevent any' 
rush' of water during rain storms. The seed-beds', should also not 
be too close to the foanliB of rivers liable to .become flooded during 
the rains, .otherwise irreparable loss of seedlings might 'result..' ", '. 
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Soil. The most suitable soils for seed-beds are sandy loams 
'and alluvial soils which have a plentiful supply of humus and are 
naturally well drained, friable and fertile. It may not always be 
possible to find an ideal type of soil on a suitable seed-bed site, 
and when this is the case much can be done to improve the tex- 
ture of the soil so that it may be used for seed-beds. Should the 
soil be too light and friable, a few wagon loads of. heavier soil 
or antheap can be spread over the surface of the site and 
thoroughly mixed with the soil. On the other hand, if the land 
is too heavy and stiff, a similar application of sand will improve 
the texture and render such soils more suitable for raising tobacco 
seedlings. Care must be taken not to apply nematode-infested soil 
to the seed-bed site. 

The beds for the early sowing may be situated on the margin 
of a vleij provided the soil is not too cold, but such locations 
should be avoided for later" so wdngs, as during the rains vlei soils 
become water-logged. On many farms the soil near the only avail- 
able water supply is liable to be too wet. In such cases the only 
alternative is to provide adequate drainage. Neither time nor 
money should be spared on this work, as the season’s supply of 
seedlings may depend on the proper construction and effective- 
ness of the drains. Speaking generally, open drains of sufficient 
width and depth to drain the site thoroughly should be cut around 
the four sides and, in addition, a channel must be cut from the 
lowmst corner to lead away all drainage water. In order to prevent 
the sides of the drain from caving in, they should be made to slope 
inwards so that the top of the drain is wider than the bottom. 
'The correct angle at which to cut the sides of the drains is deter- 
mined according to the nature of the soil. Under average condi- 
tions, however, the slope of the sides should be about one to one, 
and not less than a half to one. For example, a drain having a 
depth' of four feet and a bed width of two feet would have a 
surface width of ten feet on the basis of one to one, and a surface 
width of six feet on the basis of a half to one. Where artificial 
shelters are to be erected around the beds, space should be left 
iO'F them, between the trenches and the seed-bed area. 

Negligence in the matter of drainage may be the cause of 
failure in the production of tobacco seedlings. This applies more 
particularly to Turkish tobacco seed-beds because they are sown 
later in the season %vhen the rainfall is heavy. As Turkish type 
tobacco seedlings are grown during the wettest period of the year, 
the seed-beds should not be made in vleis which become water- 
logged during the rains. 

An area should not be used for seed-beds more frequently 
than once in every four or five years. When the same site is used 
annually, the seedlings are more liable to the attacks of insects 
and plant diseases. The soil is also rendered less suitable through 
the heavy applications of water and the annual sterilizing. New 
land is preferable for tobacco seed-beds, as weeds and grass are 
less troublesome and the seedlings are not so much subject to 
the attacks ' of insect .pests 'and plant diseases. Old vegetable 
garden.sites .should not be used for tobacco seed-beds because of the 
danger from eel-worm infestation. Suitable crop rotation is 
essential in' the proper' management of an established site for 
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seed-beds. Tlie selected site should be sub-divided into four areas 
of equal size and separated by roadways about 15 feet in width. 
In any year only one of the sub-divisions should be used for 
tobacco seed-beds. This means that tobacco seedlings will be 
raised on each plot in rotation every fifth season. During the 
intervening years some suitable crop such as Giant Rhodes grass 
(Chi oris (jay ana) should be grown for the purpose of soil improve- 
ment and the prevention of soil erosion. Seed produced from 
these plots may be used for establishing permanent pastures else- 
where on the farm. 

Preparation of Seed-Beds. The preliminary preparation con- 
sists in clearing the site of under-growth and rubbish and levelling 
the land. The area cleared should be in excess of the actual area 
required for beds, so that a cleared space will be left round the 
seed-beds. This work is best carried out during the winter months 
and some time previous to the final preparation of the beds. The 
soil should receive an application of kraal manure or compost. 
Where kraal manure is to be used, a liberal application of old, 
well-rotted, pulverised manure should be broadcast over the site 
and should be well incorporated with the soil by ploughing or 
spading. The manure should be applied some time before the 
final preparation of the seed-beds so that it may be thoroughly 
decomposed and converted into humus before the beds are seeded. 
After this the soil should be worked at frequent intervals to destroy 
most of the weeds before the final preparation of the beds and 
the remainder will be killed when the soil is sterilized. Compost, 
used in the place of kraal manure, is applied to the seed-beds 
after they have been sterilised. 

In the final preparation, a short while before the date of 
seeding, the site is lined ofi^ into beds with pathways between. 
The dimensions of the beds can be arranged to suit the site and 
the convenience of the grower. Beds can be made any desired 
length, but it is best to restrict their width to between three and 
five feet so that the middle of the beds may be easily reached from 
the pathway on either side. When the beds are too wide, difficulty 
is experienced in weeding and also in removing transplants with- 
out damage to those remaining in the seed-beds. The most con- 
venient width for Virginia type tobacco seed-beds has generally 
been found to be four feet, and three feet in the case of Turkish 
type tobacco. Whenever possible, the pathways should not be 
made narrower than three feet; this width of path provides suffi- 
cient room between the beds for wateidng, weeding and removal 
of plants. 

After the beds are measured and marked off, the top soil in 
the pathway strips should be thrown up on to the adjoining seed- 
bed; this operation when completed should leave the beds raised 
above the level of the pathways. In the case of beds for Turkish 
tobacco they should be raised at least nine inches above the; 
general level of, the ground. 'This will increase soil drainage' during; 
the very wet weather and help to ward off fungus 'diseases,, such 
as ' ‘‘damping off’^ and “frogeye.” Each bed ' should then be 
brought into a fine tilth and be properly levelled' prior to being 
sterilized. 
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There are several methods of sterilizing the soil, including 
steaming and burning. Steam sterilization requires the use of a 
steam boiler, preferably portable, and not less than 20 li.p. cap- 
acity, two steam pans three to six feet wide by twelve feet long 
by eight inches high, and some lengths of steam piping to convey 
'Steam from the boiler to the pan. Steam is led into the pan at a 
pressure of from eighty to a hundred pounds per square inch. The 
pressure must be maintained at eighty pounds or more through- 
out the steaming. The pans are inverted and placed in position 
over the soil to be sterilized. 

Steam should be applied to the first for thirty or forty minutes 
and then steam is led into the second pan while the first remains 
in position until it has to be moved forward to the next section 
of the seecl-beci to be steamed. The pans must be weighted down 
to prevent the escape of steam and so ensure thorough steriliza- 
tion of the soil. 

Ill Southern Rhodesia the open-fire method of sterilizing the 
soil is the common practice and gives satisfactory results. By the 
burning process weed and grass seeds are destroyed and insects 
hibernating in the soil are killed. The brushwood, maize cobs or 
other material should be placed evenly over the surface of the 
seed-beds. Burning is best done when there is no wind blowing, so 
that full benefit may be derived from the heat generated by the 
burning fuel. Tobacco stalks should not be used for sterilizing 
seed-beds, as they may cause fresh infection of disease; also when 
tobacco stalks alone are burned, the ■ ash contains an excess of 

■ potash' which may adversely affect germination. A layer of dry 
grass should be placed on the beds, and on top of the grass a' 
layer of ' maize cobs, about six inches in depth, should follow. A 
layer, of brushwood about two feet deep can be used in place of 
the maize cobs. This quantity of fuel should be sufficient to 
effect thorough sterilization of the soil to a depth of three inches 
or more. 

When properly sterilised, the soil w-ill have a light, dull red 
'colour, ,and will be very friable and easily x)iilverised. A simple 
'■ test may be made by burying a potato about three inches .below 
the' surface of the soil in the seed-bed before b'lirning. When the 
■■potato has been cooked until the skin slips off easily, it will in- 
dicate that the soil has been properly sterilized. The beds should 
not be burned when the soil is .saturated with water or, on tlie 
other hand, when it is too dry. Best results are obtained when 
the soil contains just sufficient moisture for cultural operations. 
After they are sterilised, the beds are allowed to cool before being 

■ ':' enclo.se d with brick borders, ' 

In Rhodesia the' usual method is to place a single row of burnt 
bricks^ on edge round the. outer edge of the seed-bed. A little 
e.a.rth is drawn up against the’ outer side of the bricks to a depth' 
■'"; of about one inch, and lightly tamped dowm to hold them' in place. 

After the beds are suitably enclosed, ail the iinburned pieces 
...of",: the .material used for fuel should be removed. An even depth 
of'.aboiit one-half' inch of, ash should 'be left on the' beds, as it is 
.'..''an"' excellent , ferti,!izer. If 'more ash is present, part should be 
■•..serapeci off until the above ' quantity remains., otherwise there is 
■■ a danger of the soil becoming too alkaline' for proper plant growth. 
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An application of properly made and' well screened compost should 
be evenlv broadcast over the bed a.t the rate of from two to two- 
and-a-haif petrol tins per ten square yards. The use of badly 
made compost is liable to have a deleterious effect on the young 
seedlings and may also introduce insect pests, disease and weed 
seeds to the beds. The compost should be made according to the 
simplified process modified by Timson* to suit our local condi- 
tions. Compost made from tobacco crop residues, such as primed 
leaf, scrap and stalks, may harbour tobacco diseases and must, 
therefore, not be used as the seed-beds might become con- 
taminated. 

A dressing of fertilizer may now be applied. There are 
numerous mixtures and a number of reliable proprietary tobacco 
seed-bed fertilizers which are also recommended. An excellent 
mixture can be made up as follows : — 

1 lb. superphosphate, 

J lb. nitrate of soda, 
h lb. sulphate of potash. 

Mix thoroughly. 

This mixture is applied at the rate of two lbs. per ten square 
yards of seed-bed. 

After the fertilizer has been broadcast evenly, the beds 
should be lightly dug over to a depth of approximately three 
inches. The unsterilized soil must not be brought to the surface, 
otherwise weed and grass-seed wmuld be exposed and cause 
trouble later. Every care should be taken to mix thoroughly the 
ash, compost and fertiliser with the surface soil. The seed-beds 
should now be brought to a fairly fine tilth and be properly levelled' 
by means of a hand-rake. When the beds are not level, the seed 
is liable to be washed down to the lower or hollow sections of 
the seed-bed surface, thus causing an undesirable uneveiiess in 
the stand of seedlings. 

To support the seed-bed covering a wire should be stretched 
clowit the centre of the bed. Pegs should be driven in at intervals 
to within twelve inches of the surface, and the ware stretched-, 
along the top of them. This completes the preparation necessary,, 
before the beds are seeded. 

The Time fox Sov/ing. Seed sown early in the season will 
produce seedlings ready for ti*ansplanting usually in about 60 days.. 
Later sowings generally produce ■ seedlings in lesS' time., ' 

The usual time for sovdng flue-cured Virginia type tobacco 
seed-beds is from mid-September to-, the end oi October. .This 
enables the grower to produce seedlings ready for transplanting 
during the months of November and , Dece-inber. Flue-cured 
tobacco should not be transplanted after the end of December, 
as late-planted tobaccb seldom produces leaf of good quality, and 
curing is difficult. 

Seed-beds for dark fire-cured., air-cured and sun-cured Virginia 
type tobacco are sown from the first week in, October to' the ' end' 
of- November. The seedlings are then, ready ■ for transplanting 
during the months of December a,nd ' January.,, 

*S. D. TIMSON, M.C.- — ‘‘Kraal Compost,” Rhodesia AgriciiltEral Journal, 
VoL XXXIX, No. 3, May-June,. 1942. 
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Turkish type tobacco seed-beds are sown from the beginning 
of ' December to the middle of January. The seedlings are then 
ready for transplanting from about mid- January to the - end of 
February. In Matabeleland and other areas of the Colony where 
the distribution of rainfall is most erratic, the sowing of seed-beds 
should extend over a period commencing from mid-October and 
closing at the end of December. The seedlings in this case should 
be ready for transplanting from the end of November until mid- 
February. 

Sowing the Tobacco Seed. On account of the small size of 
the tobacco seed there is a tendency by growers who do not fully 
appreciate the number of seeds contained in a given measure, to 
sow the beds too thickly. There are approximately three hundred 
thousand seeds contained in one oz. and an average sized teaspoon 
will hold about twenty-live thousand seeds when level full. 

When shelled from the seed-pods tobacco seed contains a high 
percentage of inferior seeds, besides a certain quantity of cliaff 
and dust. These immature seeds and chaS should be removed by 
passing the seed through a tobacco seed separator which 
eliminates the trash. Practical and experimental results have 
proved that tobacco produced from heavy, well-developed seed is 
more uniform in size and colour, and produces larger yields than 
crops grown from ungraded seed. 

Tobacco seed may be sent to any of the local chemists or firms 
who undertake the work of cleaning and treating seed. 

For those who prefer to treat their own seed the following 
is the method used : Dissolve ITJ grains silver nitrate crystals in 
two pints clean, cold water. Soak the seed in this solution for 
fifteen minutes. Strain through a fine muslin bag and wash 
thoroughly in frequent changes of clean water until the seed is 
free from traces of silver nitrate solution. The seed may then be 
sown wet or be dried for sowing later. When drying, the seed 
should be thinly spread out on a sheet of paper or cloth placed 
in the shade and not in the sunlight. Instead of silver nitrate, 
mercuric chloride or corrosive sublimate may be used at a strength 
of one in one thousand. Yet another method may be used in 
the treatment of seed. In this case the seed is treated with a dry 
'mercurial powder, such as “Agrosan/’ used in the proportion of 
one part powder to twenty parts of tobacco seed by weight. The 
seed must be kept dry until it is sown. 

When using only properly graded seed the following are the 
quantities normally applied : — 

1 oz. of seed is sufficient to sow 180 square yards. 

12 ordinary teaspoons (level full) will sow ISO square yards. 

1 ordinary teaspoon- (level full) will sow 15 square yards. 

Lighter applications of seed than at the above rate of seeding 
are capable of yielding satisfactory results, but can only be recom- 
mended in the case of experience'd tobacco growers having suitable 
■facilities and using thoroughly reliable seed. 

Under favourable ■ conditions' the rate' ' of seeding may be 
reduced by from one-quarter to one-half, i,e., one oz. of seed per 
340 to 360^ square yards, instead, of the standard recommendation 
of one oz,. per, 180 square yards of seed-bed area. 
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In order to distribute evenly such a small quantity of seed 
over the given area, it is necessary to mix the seed with wood ash 
or some other suitable medium.. The seed should be thoroughly 
mixed with the distributing medium in the proportion of one 
teaspoonfiii of tobacco seed to about a quart or double handful 
of wood ash. Some growers prefer to put the requisite quantity 
of seed in a can of water and, after thorough stirring, apply the 
mixture of seed and water to the beds. Whatever method is 
followed, the beds should be well watered on the previous day 
in order to reduce the quantity of water required immediately 
after the beds are sown and thus reduce the risk of the seed 
wmshing. 

When sowing the beds, care should be taken to distribute the 
seed evenly over the whole surface of the seed-bed. Sowing is best 
done when the air is calm. Should it be necessary to sow the 
seed when the wind is blowing, much wastage of seed is prevented 
and more even seeding made possible by holding up a reed mat or 
similar contrivance on the windward side of the bed. This 
improvised windbreak can be moved along so as to enable the 
person sowing the seed to do so behind the shelter thus provided. 

After the seed is sown a light dressing of clean sand should 
be applied. This serves not only to prevent washing but the sharp 
grains of sand act also as a deterrent to the small ants which 
carry away the germinating tobacco seed. The sand must be 
carefully applied otherwise the seed will be covered too deeply. 
Immediately afterwards the beds should be watered with a can 
fitted with a finely perforated rose. 

During the early stages of growth of the plants especially, the 
seed-beds require to be kept moist, but not too wet. Generally, 
the newly-sown beds are watered in the mornings only, and later 
on, when the seedlings are bigger, they are watered morning and 
evening, while at a later stage an additional watering at mid-day 
may be required. Owing to varying conditions, it is impossible 
to state how many times a day watering is necessary or the rate 
of application. A good rule, however, is to have the seed-beds 
always moist but not too wet. In the case of tobacco seed-beds 
sown during the latter part of the season, less frequent watering 
may be found necessary because the requisite moisture is fur- 
nished by frequent showers of rain. When plants have leaves 
slightly larger than a thumb-nail, a more coarsely perforated rose 
should be used on the cans. Later, for watering larger plants, 
the use of a rose may be dispensed with and replaced by a small 
square of tin clipped to the spout of the water can, and bent up 
in such fashion as to, cause the water to fail in a broad, flat spray. 
Watering must be done with cans or garden hose : irrigation and 
flooding are not recommended. 

Water near the banks of a river, stream or pool is often in- 
fested with tobacco root-knot nematode (Heterodem 'tnarioni^' 
Convii,) or tobacco eelworm. As a precautionary measure, there- 
fore, water for the seed-beds should be taken from mid-stream, 
preferably by means of a pump.. ■ Where cans' or, buckets 'are used 
a reasonably wide and strong platform should be built out into,' 
the middle of the river or pool. Wet utensils should not come 
into contact with the ground at or near the water ^s edge,' as,' soil 
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particles adliering to tlie bottom of such utensils may carry 
nematode to the seed-beds. 

Wherever possible, growers should make provision, for a per- 
manent supply of water from boreholes sunk close to the seed- 
bed site. This is recommended because water from such a source 
is free from infestation by tobacco eel-worm. 

Tobacco seed-beds should be sown in batches at intervals of 
about ten days to ensure a continuous supply of seedlings ready 
for transplanting. Speaking generally, seedlings will be ready for 
transplanting in from six to eight weeks from the time the seed 
is sown. 

For Yirginia type tobacco sufiicient beds should be sown at 
one time to provide plants for at least twenty acres, so that each 
planting Aviil furnish enough uniform, ripe leaf for the first curings. 
When this practice is followed the several operations of cultiva- 
tion and curing can be carried on in proper succession and farm 
labour can be used to better advantage. 

In the case of Turkish type tobacco the seed-beds are generally 
sown at weekly intervals, and each batch should be sufficient for 
; approximately one-sixth of the total acreage to be planted during 
the season. 

The total area of seed-beds required depends upon the in- 
tended acreage the type of tobacco to be grown. For Virginia 
/type' tobacco about twenty square yards will provide sufficient 
: .plants .for one acre. For Turkish type tobacco a iiiiniiniim of' a 
1'iiiiidred square yards is required for each acre to be planted. In 
' .Mattfbeleiand and other areas where the rainfall is most'" erratic, 

seed-bed allowance per acre should be increased by about 
twenty-five per cent, in order to assure an adetiuate supply of 
'seedlings. . 

Covering. Immediately after the bed is sown, combed grass 
is ' laid flat on the surface to hasten germination of the tobacco 
■.■seed. Great care must be taken not to leave this grass on the 
beds after the seedlings appear — usually in about a week — other- 
/wise the, plants will grow spindly and die off. "When this grass 
is removed some covering is necessary to protect the young seecl- 
. 'lings from direct sunlight and the heat during the day a,nd the cold 
at/ night. ' Either cheese-cloth, combed grass or siinnhemp) stalks 
.may be used for this pui-pose. The -most suitable covering is 
■■, ..cheese-cloth, arul its use is recommended in p>refereiice to any other 
..■'/Biaterial. 

Grass covers are difficult to manipulate in order to give the 
,',p,iaiits the proper' amount of simiight. If the covering is too thick, 
the 'pLants are inclined to be lanky and weak. If too thin a cover- 
;,ing, the' ■young seedlings 'are often killed by the s'lirface soil 
'■,■'. becoming' too ' dry. ,Sucli covers .also often harbour the moths o'f 
. '..the.',.,. tobacco', ‘Reafminer'^ '.or “Splitworm^^ ( Phto7'imoea oper- 
vulella, Zell) and "'Stem Borer'^^ (P. heliopa, Livr.)^ which pests 
cause severe damage to the young plants. 

The same, drawbacks apply to 'the use of dried' sunn hemp stalks, 
except that manipulation may be somewhat easier, especially 
where the covers,' are made in 'the form of in,ats which can, be 
removed from,, the be,ds ,as required. A.lter,natively, the siisin hemp 
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stalks may be laced to a supporting framework erected over each 
bed and set horizontally about fourteen inches above the surface. 
In this case the stalks are placed singly across the frame' and are 
then tied, - leaving a space of approximately three-eighths of an 
inch between each stalk. 

On the other hand, cheese-cloth protects the plants from the 
direct rays of the sun and at the same time allows sufficient light 
for proper growth. If the beds are properly enclosed, cheese-cloth „ 
will keep the beds warm at night and will also protect the plants 
from insect pests, ilfter use the cheese-cloth should be washed 
and thoroughly sterilized by boiling in water for about thirty 
minutes. The cloth should then be propeidy dried and rolled up 
for storage until next required. With reasonable care cheese- 
cloth will last for a number of successive seasons. 

In use, the cheese-cloth is either fastened to the wire stretched 
down the centre of the bed' so that one-half of the width of the 
cloth is on either side, or the edge of the cloth is fastened to a 
wire stretched along one side. In both cases the edges of the 
covering are to be pulled over the sides and ends of the bed and 
held in place by suitable clips or weights placed at intervals on 
top of the sides of the seed-bed. When it is necessary to imcover 
the beds the weights (generally stones or bricks) or clips are 
removed and the covering rolled back until the wire is reached. 
A double thickness of cheese-cloth should be used on the beds 
during the first week or ten days after germination in order to 
protect the young seedlings from the sun. The extra covering 
shoiiid then be removed, leaving only one thickness to cover the 
bed. , 

Gare of Seed-Beds. At first the cheese-cloth must remain over 
the beds the whole time, except for the short time they are 
exposed for watering. When the plants have grown a little, the 
covering is left off for a short period each morning to allow them 
more sunlight and prevent weak stems. The period of exposure 
is gradually lengthened as the seedlings grow, so that by the 
time they are the right size for transplanting, the covers are left 
off all day and replaced only at night. This exposure will harden 
the plants preparatory to transplanting in the field. Tobacco 
seed-beds require constant care, otherwise the results may prove 
disastrous. If neglected for a few days, the seedlings may suffer 
a setback or even die through lack of moisture, or be destroyed 
by insect pests or plant disease. The beds should be kept well 
v/eeded. After the seedlings are 'large enough for transplanting,,' 
(roughly six inches high) they should receive only sufficient water 
to prevent excessive wilting. 

Before removing seedlings for transplanting, the seed-bed 
should ' be ' well watered so that the plants can be removed easily, 
and without injury to themselves or the remaining plants. 
Immediately afterwards the bed 'Should be again watered' to firm; 
the soil around the roots of the remaining seedlings in order that' 
their growth may be retarded as little as possibie. 

The plants in the ,seed-bed's may sometimes faihto' make satis- 
factory growth; this may be caused „by insect ; pests, diseases," "or 
unfavourable soil conditions. If the soil is water-logged b,ecause,- 
it is badly drained then, suitable drainage must be provided 
immediately. If due to, the ■application of too. much water,;, , the 
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rate of watering siioiild be reduced and the soil aerated by light 
stirring. Excessive alkalinity of the soil will also adversely affect 
the growth of seedlings, and where this is suspected as the cause 
of retarded growth or dying off of seedlings, suitably selected 
samples of seed-bed soil and the water used for watering the beds 
should be sent to the Agricultural Laboratory for analysis and 
remedial recommendations by the Chemistry Branch. Seedlings 
do not make satisfactory growth when the beds are overcrowded; 
in this case thinning out is necessary. 

Should insect pests or plant disease be troublesome, tobacco 
growers are advised to seek the advice of the Entomological and 
Plant Pathology Branches, Department of Agriculture. 

Retarded growth may be due to lack of plant food, in which 
case the plants will usually have a sickly yellow appearance. This 
is especially noticeable when there is a deficiency of nitrogen. 
Nitrogen may be supplied by means of a solution of nitrate of 
soda or liquid fowl manure. The latter is to be preferred, as it 
is cheaper and more easily prociirecL besides also furnishing a 
more complete plant food than the nitrate of soda. The nitrate 
,of soda solution is — 

1 lb. of nitrate of soda. 

8 gallons of water. 

The above quantity is sufficient for about 20 square yards of 
seed-bed. 

The liquid fowl manure is prepared in the following manner*. — 

Take a siiitabie receptacle and half fill it with fowl manure^ 
then fill up with water. The receptacle should be allowed to stand 
in the shade for about five or six days, and its contents stirred at 
frequent intervals. After standing for this period the liquid 
should be strained ready for use. One gallon of liquid fowl manure 
should be diluted in eight gallons of water. This should be applied 
:'to teii' square yards of seed-bed. After a few da^^^s a second 
application may be given. 

The usual proprietary tobacco fertilizer niixtiires can be used 
for stimulating the growth of backward plants, and is applied 
broadcast or in solution at the rate of one pound per ten square 
"■'yards. 

None of the foregoing should be applied to young seedlings 
with leaves smaller than a threepenny piece. 

■ Immediately after treatment the seed-bed should be watered 
to, wash, the solutions or fertilizer from the plants to prevent the 
■,' leaves from being burned. Also, when possible, application should 
be made on a dull, cloudy day or be deferred until late afternoon 
in order to reduce the risk of the leaves being scorched. 

SUMMARY. 

i. Use ■ discretion in the' ■ selection of the seed-bed area and 
;:':':pick''. the best site. 

that the site is close to a permanent, uncon- 
taminated and adequate supply of water. 
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3. Use the same ground for seed-beds but once in every four 
or five years, and practice crop-rotation. 

4. Provide suitable drainage for seed-beds, and erect wind- 
breaks where necessary. 

5. Make the beds and pathways a convenient width, and 
prepare the seed-beds thoroughly before seeding; they cannot be 
prepared afterwards. 

6. Sterilize the seed-bed soil. 

7. Use good seed, properly cleaned and treated. 

8. Use the correct quantity of seed in sowing; thickly seeded 
beds usually mean poor plants. 

9. Sow the beds at proper intervals, to give a good succession 
of suitable plants for transplanting. 

10. Water seed-beds so that they are kept moist, but not 
too w'et. 

11. Spray regularly wdth suitable fungicide to protect the 
seedlings from disease, and handle the plants as little as possible. 

12. Keep the immediate surroundings of beds clear of all 
undergrowth and trash ; this helps to control insect pests and 
reduces the fire hazard. 

13. Use only fertilizer of good quality and properly niadq 
compost for application to seed-beds. 

14. Have plants the correct size for transplanting — six inches 
— long, lanky plants and undersized plants seldom give satisfactory 
results. 

15. Always soak the beds before rentoving seedlings for 
transplanting and water again immediately afterwards. 

16. When planting operations are completed remove and 
destroy all surplus plants and dig over the seed-beds. 

17. When cheese-cloth covering is no longer required, remove 
it and after being ^vashed, sterilized and dried, roll it up and 
store safely until required for use next season. 

18. Spare no effort to produce good, strong and healthy seed- 
lings; good crops are seldom grown from inferior plants. 
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Fsetse Fly Operations in 
Southern Rhodesia. 


SHORT SURVEY OF THE SITUATION IN THE YEAR 
ENDED DECEMBER, 1946. 


By J. K. CHORLEY, Chief Entomologist, Department of 
Agriculture- 


[Extract from tlie Annual Eeport of the Division of Eiitoinology.l 


In all the northern areas steady progress has been made, fly 
(Glossi/ia inorsitans) densities have been further reduced over the 
area covered by game elimination operations and additional pro- 
tection has been given to the areas previously cleared. The advance 
I.’iie of hunters has not been changed since 1940, and until such 
time as they are again moved forward it will not be possible to re- 
claim much more land. The mopping up of a few isolated foci of 
fly in the Sebiiiigwe, Hartley and Urungwe areas is about all that 
remains to be achieved to complete the present authorised pro- 
gramme of work. Once this has been accomplished, approximately 
10,000 square miles of territory v/ili have been cleared. In the 
Doina and Darwdn areas accelerated progress can be expected in 
view, of the decision to destroy or drive out the once numerous 
herds of elephant which had previously been protected and which 
afford the fly a dependable source of food. 

The threat of i,nvasion of the Mtoko district by the same species 
of tsetse spreading from Portuguese East A,frica has increased,^ mid 
early defensive action may soon become necessary. The position 
o.!i the Eastern Border (Chipinga) shows a steady and progressive 
iiiipirovemeiit, the number of cases of animal trypanosomiasis which 
occurred being fewer than in previous years,' G. pallidipes being 
the main culprit. 

On the Eastern Border, in the low veld south of Chikore, the 
■■ G. m^orsitans position has steadily deteriorated and heavy losses of 
stock have occurred. The density of fly in Portuguese East Africa 
• has increased rapidly and dense fly can now be found 'Within one 
mile of, the border T'n the vicinity , of the Honde Biver. The few 
head of cattle remaining alive at Mahenyals and' in the Honda Dip 
:'T'ank .Area have been removed to the Sabi .Eiver. ^ ' , ■ 

' 'incre,ase in human ■ trypanosomiasis has been recorded from 
'ithe 'Zambesi, 'Talley in the Urungwe district. Thirteen native cases 
''L"W'ere diagnosed, the highest for many years. 
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CONFERENCES AND COMMITTEES. 

Trypanosomiasis Committee. Six meetings of tEe inter-depart- 
mental Trypanosomiasis Committee were held. The principal 
matters discussed included the continued deterioration of the posi- 
tion on the Eastern Border south of Chikore, the test cattle on the 
Karoi block, the sleeping sickness epidemic in the Feira area of 
Northern Rhodesia, the purchase of Chief Mahenyabs cattle, the 
creation of a cattie-free belt along the Eastern Border, arrange- 
ments for Professor P. A. Buxton’s visit, arrangements for the 
Tsetse and Trypanosomiasis Conference at Lourenco Marques, the 
provision of a demonstration farm in the Chipinga area, the draft 
National Parks Bill, the appointment of two Entomologists from 
funds to be provided by the Beit Trustees for work on tsetse and 
D.D.T., etc., the increase in human trypanosomiasis in the Zambesi 
Valley and a proposal from the Natural Resources Board for further 
chemotherapeutical research. ' 

Professor P. A. Buxton and Dr. Jacinto de >Sousa attended 
meetings of the Committee. 

Central African Council Standing Committee on Tsetse and 
Trypanosomiasis. Two meetings were held, one in Salisbury and 
one in Lusaka. 

Visitors, Professor P. A. Buxton, F.R.S., Professor of Ento- 
mology, London School of Hygiene and Tropical Medicine, visited 
the Colony on behalf of the Colonial Office Tsetse Fly and Trypano- 
somiasis Committee and on the invitation of Government. The 
visit was made during a tour of South and Central Africa to in- 
vestigate tsetse and trypanosomiasis problems, and the preservation 
of game. He had visited East Africa during 1945, 

During his stay visits were made to the Eastern Border 
(Chipinga area) and the Doma and Urungw'e tsetse areas. Arrange- 
ments were also made for him to meet a number of people interested 
in the tsetse problem. Closer relation with the East African Tsetse 
and Trypanosomiasis Research organisation was discussed. 

Sir Ian Heilbron, E.R.S., Professor of Organic Chemistry, 
University of London, and Dr. J. L, Simonsen, F.R.S'., Director, 
Colonial Products Research Council, attended a special meeting 
arranged to discuss matters connected with the development of 
new insecticides ^nd new chemicals for the treatment of tropical 
diseases of man and animals. Their visit was made oii behalf of 
the Colonial Products Research Council during a tour of East and 
South Africa. 

Sir Guy Marshall, a former Director' of the Imperial Institute 
of Entomology, spent some time in the office discussing entomo- 
logical matters and the development of control measures. 

The Lourenco Marques Tsetse and Trypanosomiasis Confer- 
ence. Six delegates attended the International Conference on 
Tsetse and Trypanosomiasis arranged by the Government of .Moz- 
ambique. They were Dr. G. R. Ross, .Assistant Director of Medical 
Services; Mr. P. Huston, Chief .Veterinary Surgeon; Mr. By ,A. 
Lawrence, Director of Veterinary Research; Mr. E. J. Kelly 
Edwards, Conservator of Forests; Mr, E. Hudson Beck, Chief 
Native Commissioner ; and the writer. Mr. W. A. , W. Clark' 
attended on behalf' of the Central African Council. Delegations 
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attended from Angola, Mozambique, the Union of South Africa, 
Southern Rhodesia, Northern Rhodesia, Nyasaland, Tanganyika, 
Kenya, Swaziland and Bechuanaland. The Conference recognised 
the great diversity of the tsetse problems in the various African 
Territories which made the adoption of any uniform method of con- 
trol impossible. Among other matters, it was agreed to recommend 
to Governments the closest collaboration in all matters affecting 
the control of tsetse and trypanosomiasis, and the regular , and 
early exchange of information. Delegates were the guests of the 
Government of Mozambique during the period of the Conference. 

GAME DESTROYED. 

Owing to the shortage of Martini Henry ammunition, the num- 
ber of rounds of ammunition ex^Dended each month was cut by 50 
per cent, in November, and the destruction of the smaller game, 
including Steinbuck, Sharpe’s Steinbuck, Oribi, Klipspringer, Blue 
Duiker and Livingstone’s Suni was stopped. 

A total of 24,351 head of game were destroyed in all areas for 
an expenditure of 53,576 rounds of ammunition, or 2.2 rounds per 
head. The amount of each species killed was: — 


Elephant 

15 

Steinbuck 

203 

Rhinoceros 

19 

Sharpe’s Steinbuck 

2,275 

Buffalo 

276 

Klipspringer 

517 

Zebra 

227 

Oribi 

104 

Eland 

310 

Livingstone’s Suni 

33 

Kudu 

3,289 

Warthog 

2,886 

Roan 

100 

Bush Pig 

516 

Sable 

854 

Lion 

9 

Wil debee St e , 

70 

Leopard 

23 

Hartebeeste , 

9 

Cheetah 

1 

Waterbuck 

361 

Hyaena 

6 

Tsessebe 

61 

Baboon 

1,844 

Reitbuck 

627 

Wild Dog 

9 

Impala 

1,603 

Cat 

2 

Bushbuck 

1,819 

Lynx 

1 

'-.Duiker 

6,282 




SHORT SURVEY OF THE TSETSE FLY OPERATIONS 
BY DISTRICTS. 

Darwin. Further progressive reductions in fly densities {G. 
TMor^itans) can be reported from the comparatively small area of 
the Darwin district which still remains infested with tsetse. In 
vdew, however, of the possibility of human sleeping sickness becom- 
ing established in the densely populated area along the Umsengedzi 
River, ^ it was considered desirable to accelerate progress, "if a 
.material reduction in fiy densities could be rapidly brought about 
the possibility of any serious outbreak of sleeping sickness occurr-' 
;,;ing mould, it was considered, be .averted. The main factor in 
. delaying .progress has for years been the presence of permanent 
herds"' of elephant in the thicket country along the Kadzarui River 
Ipd around Chief Mzarabani’s. Early in the year that portion of 
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the Darwin district lying west of the Hoya River was declared .an 
“open’^ area for the destruction of all classes of game except rhino- 
ceros, giraffe, nyala, hippopotamus and birds. Giraffe and nyala 
do not occur in the area, while hippopotamus are not a reliable 
source of feed for morsitans. Special protection was given to the 
rhinoceros as these animals are not common in the area and they 
would very soon have been exterminated. 

In all, about 5 elephant by the Department and 14 by the gen- 
eral public have been destroyed. Some of the elephant have tem- 
porarily left the area, having taken refuge east of the Hoya River. 
The remaining herds have scattered. The results of this intensified 
campaign should result in the eradication of tsetse from most of 
the Mzarabani Native^ Reserve within the next few years. Along 
the international border infiltration of tsetse from Portuguese 
East Africa will continue to occur, and there is a definite danger 
that our operations wall be outflanked by the eastward spread of 
the fly along the Zambesi Valley in Portuguese East Africa. 

During the year a few head of native cattle have been moved 
to Kaitano’s Kraal, on the Massingwa River, an area only recently 
cleared of the fly. A small herd of cattle have been kept at the 
Umsengedzi Mission, and a few deaths have occurred, presumably 
from trypanosomiasis. 

Lomagundi (Doma). The destruction of elephant in the area 
covered by tsetse fly operations between the Angwa and the Kadzi 
Rivers was authorised by the same Proclamation authorising the 
destruction of elephant in the Darwin district and for the same 
reasons. There has been a slight but progressive decrease in fly 
densities recorded over most of the area except on the western edge 
along the Angwa River, which is subject to continuous incursions 
of both game and tsetse {G, moi'sitans). Elephant and rhinoceros 
are more numerous along the Angwa River than anywhere else in 
the area. The elephant have not yet been sufficiently persecuted 
to force them to seek refuge west of the Angwa. 

No tsetse were seen south of the Escarpment during the year. 

A number of farms have been settled by returned service men 
in the old fenced area south of Doma. 

A new motor road has been cut down the escarpment at Sipolilo 
and has reached the Hunyani River. A traffic cleansing- chamber 
will be erected on this road during 1947. 

Urungwe. Very little change occurred in this area and the 
general position remains satisfactory. G. monitmis still persists in 
small numbers west of the Urungwe Native Reserve, though a pro- 
gressive decline in fly densities has occurred. North of the Reserve 
dense fly occurs on the Naodsa and in the vicinity of Chipane and 
Gota Gota, areas which have only recently been included in the 
zone of operations. North of the Mkwechi River .the fly position, 
remains much the same, odd flies being found north of Manyangau 
Hill. Near ' the Escarpment fairly dense fly occurs on the Reko- 
mitje and Cheore Rivers. The main road between Makute and 
Chinindu remains lightly infested with fly. 

The three test herds of cattle which were placed on the Karoi' 
block of farms early in 1945 were handed over to the Miami Farmers^ 
Association 'for distribution to the settlers in August, During the 
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17 months they were in the area only one case of trypanosomiasis' 
had occurred. This was on K.92, in the most northerly group of 
farms. The main object- of the experiment, which was to demon- 
strate that the danger from trypanosomiasis was absent or iieglh 
gible, had been achieved. 

Eo cases of trypanosomiasis have been reported among the 
4,500 head of native cattle in the Reserve, and no cases have been 
reported from the cattle in the European settlement. A few cases 
occurred on the northern farms close to Vuti cleansing station, ‘be- 
yond the settlement, hve positive smears being recorded. These 
were not unexpected, as the affected farms are situated close to 
known fly on the Rekomitje River. 

Lomagundi S.-W. The general position in this mo r sit am area 
remains satisfactory. No tsetse were seen in the cleared areas 
north of the Unifuli River. South of the Umfuli, in the Hartley 
district, fly still persists in very small numbers in the vicinity of 
Riiswingo vlei and the Mcheke River. West of the Sanyati River, 
fly appears to have been completely eradicated from the vicinity 
of the Emerald Mine and Copper Queen Mine areas. 

Hartley. In view of the almost complete e.xtermination of 
tsetse, G. moraitans, from the Hartley district (see map), this is 
perhaps an opportune moment to give a brief outline of the history 
of tsetse in this area. It is difficult to get accurate information 
regarding the distribution of tsetse in the Colony prior to its occu- 
pation in 1890. From early records and maps dating back to 1870 
it is known that a huge belt of tsetse covered the country west of 
a line running from the vicinity of Gado Siding, just south of Que 
Que, thence following the western edge of the lilaba Hills to the 
Umfuli River near the Seigneury Mine. From here the edge of 
the belt ran north-west towards Gadzema. In 1892 Mr. Charles 
White, Milling Commissioner, mapped the distribution of tsetse in 
this area. Not all of the country west of this line would have been 
permanently infested with tsetse, as the distribution of the fly 
would depend on the distribution of types of forest forming a 
natural habitat for the fly, and the presence of game. The eastern 
edge of the fly belt followed fairly closely the 4,000 contour line, 
and on all modern maps showing the distribution of tsetse at that 
time, the whole of the area is shown as being infested. The early 
hunters and prospectors kept to the east of this line when trekking 
with ox transport to the north. 

After the rinderpest epizootic in 1896 the main fly belt con- 
' traeted enormously, but left behind small isolated foci at a number 
of points later described as residual foci. One of these was on the 
Surri Surri River in the vicinity of Chigwell Siding, another was 
near the junction of the Yabongwe and Umfuli Rivers, and a third 
in the vicinity of Gowe, on the LTmniati River. The track known 
as Hastings’ Old Road was cut through' westwards to Gowe, on the 
XJmniati River, in 1899, and was at that time probably free from 
tsetse. 

Extensive areas surrounding the known fly belts in the Hartley 
district were first thrown open to free shooting in 1901 for a period 
of three months. In 1905 the Game Law^s were again suspended, 
Zebra, Elephant, Rhinoceros, Hippopotamus and Ostrich being ex- 
cluded. This suspension of the Game Laws lasted until 1908, ' On 
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account of heavy losses of stock, the infested areas were again re- 
opened to free shooting in 1909 and remained open until 1928. 

In 1913 the Cam and Motor Mine ran a light railway into the 
Surri Siirri fly belt for the purpose of cutting mine timber. , The 
destruction of the natural forests, combined with the rapid de- 
struction of the game, finally brought about the complete extermina- 
tion of tsetse and trypanosomiasis in that residual focus in about 
1916. The year of greatest losses occurred in 1908, when there was 
great mining and agricultural development in the area, resulting in 
much greater contact between man, cattle and fly. There is no 
evidence that 1908 was a year of intense fly activity. 

The other two residual foci at Gowe and on the Yabongwe 
River were much further away from the railway line and centre 
of active development, and remained comparatively undisturbed 
notwithstanding the declaration of an open shooting area. With 
the natural increase in game, they slowly expanded, tending in all 
directions to re-occupy the area covered prior to the rinderpest 
epizootic. 

In 1921 the writer confirmed the presence of fly in the Rob’s 
Drift area; it had spread some 18 miles up .the Umniati River since 
1910. The eastern limit of the belt was in the vicinity of Java 
Java. Between 1922 and 1924 there occurred a rapid spread to- 
wards the Golden Valley, fly being reported at Gambeza in 1924 — 
a spread of about 11 miles. 

In the following year a number of settlers took up land under 
the Empire >Settiement Scheme west of the Golden Valley, neither 
the Lands Department nor the Entomological Branch realising the 
rapidity of the fly-spread. Later in the year further encroachments 
of the fly were reported, first on the Umfuli River towards Chakari, 
near Katiima Kop, six miles from the Golden Valley, and on the 
Mtanka River, several miles above Rob’s Drift, on the Umniati 
River. 

Animal Trypanosomiasis was reported from a number of farms 
in the Chakari and Golden Valley areas early in 1926, and the 
Gatooma Farmers’ Association began to press Government for im- 
mediate action. In July plans were made to conserve the grass 
over a very large area lying west of Rhodesia Plantations, and a 
three days’ burn and game drive was organised in August. It was 
impossible to evaluate the results of the burn and game drive. 
Local opinion was convinced that the main result was to scatter 
both game and fly. What wms certain was that the position eoii- 
tiiiiied to deteriorate. 

By Jlugiist it was clear that very determined efforts would have 
to be made to stem the eastward advance of the fly, and a decision 
was taken to erect two roughly parallel game fences some ten miles 
apart extending from Kudu Spruit to the Umfuli River. „ Survey 
work in connection with the eastern fence commenced in Novem- 
ber, 1926. The eastern fence was. finished early in 1927, the western 
fence in March, 1928. In all, about 110 miles of game fences, were 
erected. These were strong fences consisting, of eight' strands of 
barbed wire, six feet six inches high, stapiied on to living trees and, 
hard wood poles. In the meantime, a European Tsetse Fly Ranger 
and 26 native hunters had been appointed, namely, in August, 1927. 
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Heavy losses of stock occurred during 1928 on Carfax Estate, 
Rhodesia Plantations and other farms in the area. Losses were 
also reported at the Commoner Mine, on the Ngondoma River, in 
the Gweio district, and on the Wasange River, in the Magondi 
Native Reserve, in the Lomagundi district. To counter the north- 
ern advance along the LTinfuli River, a flanking fence across 
'Deweras Estate was erected at the beginning of 1930. The iiiiiiiber 
of native hunters was increased to 40 in May, 1929, and to 50 in 
March, 1930. A second European Ranger wms appointed to . the 
Hartley area in 1929, and a third in 1930. 

The continued advance of fly along the Umiiiati River in the 
Ngondoma area was now causing anxiety — it threatened to outflank 
the game fences, as fly had established itself above the junction of 
the Lmniati and Umsweswe Rivers. In September, 1930, another 
European Ranger and 20 native hunters were employed in the 
Ngondoma- area, and in November a European Ranger and 15 
hunters were appointed for the area north of the Umfuli east of the 
Mchekekasimgabeta Mountains. In addition to these five European 
Rangers, a number of special fly inspectors were at different times 
employed. 

The years 1930 and 1931 saw the maximum dispersal of the 
tsetse and also the beginning of the retrogression. The incidence 
of trypanosomiasis over the area began to decrease. Parliament 
passed the Tsetse Fly Act in 1929, and early in 1930 a cleansing 
chamber for de-flying traffic on the Rob’s Drift road was opened. 
In view of the improvement in the position, as indicated by the 
reduction in fly densities within the fenced area, the chamber was 
moved from the eastern fence to Gambeza in 1933. The figures of 
fly caught at this chamber are indicative of the gradual improve- 
ment in the area in subsequent years. As they are of particular 
interest, they are given in detail: — 

1930, 414 (in 9 months); 1931, 687; 1932, 377; 1933, 498; 1934, 
478; 1935, 36; 1936, 9; 1937, nil. ' 

The last fly was caught in December, 1936, and the chamber 
closed down in August, 1937. 

In July, 1932, controdled shooting operations were extended to 
a zone 10 miles west of the western fence, as experience in the 
Doma area had shown that a lO-mile wide game-free belt was in- 
sufficient to prevent all flies from crossing the area. This extension 
involved the increase of the native hunters’ strength to its maxi- 
mum of 100. After five more years, operations were extended to 
the XTinniati River, including both of its banks. The flanking fence 
was dismantled in 1936, and all the remaining fences in. 1941. 

A \ery careful watch had been kept , of the effect of shooting 
operations on the density of fly in the area covered, and, certain 
control counts were made outside the area. The year 1930 saw the 
beginning of the reduction in fly^ densities inside the fenced zone, 
but it was not until 1936 that this zone was considered to be free 
from fly. By 1941 fly had been eradicated over most of the area 
south „of the Sakiingw’e River, but ".persisted at .'certain > especially 
■favourable spots in the vicinity of Gowe and on the Kahanda River, 
in' the Sanyati Native Reserve. These 'isolated foci where' only od'd 
fly persisted were cleared up by 1945. North of the Sakungwe River 
fly still persists' in very small numbers— one or two a month being 
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recorded on the Nyhondi River and in the vicinity of. Ruswingo 
Viei. These foci are expected to disappear during the coming year. , 

It must not be thought that everything went according to plan. 
Ill the early years there were set-backs and disappointments^ and 
an apprehensive and critical iiubiic to face. On several occasions 
the expanding iiy belt threatened to outflank the operations. 
Shooting had to be extended to cover many of the farms east of the 
eastern fence, but the steady pressure on the game inside the fenced 
zone was never abated; in fact, it was continually increased, the 
maximum number of hunters — 100 — being employed in 1932. 

It is possible that the Department did not intensify the opera- 
tions soon enough. It took from 1927 to 1932 to build up the niaxi- 
iiium strength of hunters, and it is a reasonable criticism that 
attack in depth, i.e., over a zone 20 miles deep, was not adopted 
sooner. But the lesson was learnt after much bitter experience 
and successfully applied in the later stages. 

Actual reclamation of infested areas did not really begin until 
the policy of shooting over a 20-mile wide zone was adopted. Fur- 
ther advances were made by leap-frogging the hunters from the 
back areas to forward areas, particular attention being paid to 
known high density centres. 

During the peak of the campaign many of the settlers became 
so financially embarrassed that Government assisted by providing 
working oxen to replace cattle that had died from trypanosomiasis. 
An inoculation camp was maintained at the Lilly Outspan and sick 
animals replaced by healthy or cured ones. 

In 1932 Government took over Woodstock Farm as a demon- 
stration and trypanosomiasis research station. This station was 
maintained until September, 1935. The Director of Veterinary 
Research, reporting on this station, stated that during the period 
20 out of a total of 33 susceptible animals introduced on to the farm 
contracted trypanosomiasis. One untreated control ox exhibited a 
high degree of natural resistance, having shown trypanosomes in 
the blood on six occasions between October, 1933, and February, 
1935. This ox worked regularly and remained in good condition. 

The conclusion drawn by the Director of Veterinary Research 
from this experiment was: ^Hn the Golden Valley ‘fly’ area it is 
quite practicable to maintain cattle in a lit condition for work, 
milk production and breeding, provided a proper system of man- 
agement be adopted and the recommendations of the Department 
concerning the detection and treatment of cases of trypanosomiasis 
be practised.” 

That was a valid conclusion in 1935, but it must be remembered 
that in that year fly had been almost eradicated from the fenced 
zone and finally disappeared in the following year. It is possible 
that the results would not have been so successful if the cattle had 
been subject to repeated and constant attack by tsetse as they were' 
in the e.arlier years. 

The area' in the vicinity of Gowe.had for many years been con- 
sidered to be a sleeping sickness area, and in 1912 Chief ■ Nouse and 
his people were evacuated from the Sanyati Reserve, although' 
there is no definite evidence that any cases of sleeping sickness 
were actually contracted in the area. It is probable that . all the; 



528 


THE RHODESIA AG-RICULTUEAL JOIJRNAI 


early cases ■ diagnosed contracted the disease ^ iii the Sebungwe 
sleeping sickness area centred round the junction of tlie Jiiisi and 
Seiigwa Rivers. But in 1933 two European cases of the dis(‘ase and 
six native cases were diagnosed from the CJowo area.-. One of: tlie 
European cases and three native cases proved in,tah .During^ 11-^34 
six more native cases were diagnosed, thi’ce of ndiicli were' h'ltaJ. 
Once again those native squatters who had >-etnrne(l to tlie liiiiiuati 
River were removed from the area around Genve. througli 

some oversight, Mazarabani'’s people <m tlie Reiije River were Jidt., 
even though these people obtained their drinking water at (4r>w<3 
when their wells on the Renje dried up at the end of the dry sca'isoii. 

' To add to one’s ■worries, there were the usual ii’oiibies associ- 
ated wdtli any large gang of native labourers: murd(3r and suicide, 
rape, arson, theft and assault. 

The area around Gowe had been used as a tsetse, resetircli 
centre during 1921, 1922 and 1923. A camp for the collection of 
tsetse puparia for research in Salisbury was re-establisli(H,l t!iei:‘e in 
1936. In 1937, despite the possibility of an outbreak of sieeping 
sickness amongst the native hunters, a decision was made to go in 
and clean the area up. These efforts have been successful, and as 
far as is known, no cases of sleeping sickness have been recorded 
since 1934. 

Plans for the development of the Sanya ti Natives lb.‘sei‘v<:? Iiy 
the Native Affairs Department are now being made. Some of tlic 
land along the east bank of the Umniati River lias boon surveyed 
for grazing and arable areas and dam sites have been chosen. 
During 1947 a number of natives with their cattle will .be movcnl 
from Rhodesdale Estate to the Umniati. For the first time since 
the occupation of the Colony in 1890 — in fact, for the first time 
within our knowdedge — will cattle be running freely in this area. 

During 1930 and 1931 a considerable amount of ex]H.n'irneiitjil 
work was carried out at Nyampani Vlei testing out various designs 
of traps against G, 7)iorsitanB. This work proved, ancl tlic^ results 
have been confirmed in other parts of Africa, tliat is 

not attracted to traps as readily as G, pall ul Ipe,^, ancl tlial i'.ln* trai'in 
are only really attractive during periods of high tenT}:)<:n',‘:ii:,iir<‘ ai'K,! 
low humidity, and comparative absence of sliade. Such, conditions, 
in Southern Rhodesia, are only found during Se.ptcinhc*r 
October. 

^ With, the gradual reduction in ' fly densities, all rosearcli 
activities had to be moved to more remote areas in tin? Ururigwe 
district. 

"One of the reasons why % has persisted so tenaciously in cer- 
tain localised areas and so .prevented an earlier cleaning ii|) of the 

whole area_ has been the adopted policy of protecting elephatit. 
Whetbei this has been a mistaken policy or not remains to be seen, 
but it is difficult to see how a healthy native agricultural settlement 
can be established in the presence of elephant. It is probablf' that 
an early decision will have to be taken to destroy or drive the few 
herds of elephant out of the Sanyati Eeserve. Some relaxation of 
the present policy has already been made during the year and a 
number of permits issued for the destruction of a limited number 
or elephant. 
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The development of the Sanyati Native Reserve might well be 
used as a criterion of the success of the policy of tsetse control by 
means w game destruction, but, since there are no dipping facilities 
ui the Reserve and the immigrant cattle are accustomed to such 
lacilities, due caution will need to be observed in pronouncing the 
cause of death of any domestic animal. 

Sebungwe (late Wankie). In the Sebungwe district there is 
little change to report in the position, -which remains satisfactory. 
All the gains previously made have been held and fly reduced in 
density in the northern areas north of the Mkulugusi forest belt. 
Fly is still fairly numerous on the IsTagupandi River, but as this 
river forms the northern boundary of the area, it is unlikely that 
any_ great improvement will occur until the line of operations is 
again pushed forward. 

The Kama block on the Shangani River has been bought and 
is being developed as a cattle ranch. The native people who 
formerly occupied the ranch have been moved, together with their 
cattle, further north towmrds the headwaters of the Dongamusi 
River. This ranch was first purchased in 1909, but was invaded by 
tsetse about 1915 and never developed. 

Eight head of cattle have been taken to Chief Pashirs, on the 
Manyande River, an area which cannot yet be considered as abso- 
lutely cleared of tsetse. There have been no cattle in this area 
since it was over-run by G. niof'sitans about 1915. Further develop- 
ment has taken place in the native areas west of the Shangani 
Reserve, which was cleared of fly some years ago. European settle- 
ment is again taking place along the Gwaai River. 

Mtoko. Although no tsetse have actually been seen inside the 
Colony, the incidence of animal trypanosomiasis increased rapidly. 
One European cattle owner estimates that he had 64 cases before 
transferring his cattle to the Lomagimdi district. No cases have 
been reported amongst native-owned cattle. 

A tsetse and trypanosomiasis survey on the Portuguese side of 
the border was canned out by Dr. Jacinto cle Sousa and Mr. H. E. 
Hornby, of the ^'Missao cle Combate as Trypanosomiasis,’' Colonia 
de Mocambique. Whatever steps are taken by the Portuguese 
Government to implement the recommendations made in their re- 
port, active steps will soon have to be taken to prevent the spread 
of fiy into the Colony. 

Umtali. >Seveii positive cases of trypanosomiasis were diag- 
nosed from cattle running in the vicinity of the Portuguese borden 
just east of Umtali township. In August, 11 specimens of G. 
inorsitans were sent in for identification, stated to have been caught 
close to the railway line close to the Portuguese border. A careful 
reconnaissance survey of all the border farms in the area and 
adjacent areas in Portuguese East Africa was carried out by an 
experienced Tsetse Fly Ranger during November and December. 
No further specimens of tsetse could be found. It is difficult to 
explain the complete disappearance of fly from what appeared ho 
he a small but well-established focus. The position will require 
very careful watching. 

Eastern Border (CMpinga). 54 positive cases of tijpano-' 
somiasis were diagnosed, involving IS farms, compared with 132 
cases, involving 23 farms, during 1945, 63 cases and 17 farms in 1944, 
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272 cases and 34 farms in 1943, an*d 306 cases and 36 farms in 1942. 
This steady and progressive improvement in the position is most 
satisfactory, ancl one can hope that it will be maintained. x4ctually, 
the position is much better than indicated by the figures, as 'Owing 
to the strict veterinary suxDervision of the area, probably all cases 
are now diagnosed, whereas in the earlier years probably only one- 
third of the cases occurring were diagnosed by blood smears. 

The total number of tsetse caught on or near the border clear- 
ing was 59, compared with 167 in 1945. Only two of these flies — 
two G. 'inorsitans — were caught in Southern Ehodesia, compared 
with 24 ill 1945. Of the tsetse caught this year, 39 were G. 'paMG 
di 2 )es^ 1 G. bre-vipalpis and 19 G. morsitans. All except one fly 
were caught in traps. The decrease in the number of G. hreid/paljyk 
and G. pallidipes, caught in Southern Rhodesia as compared with 
previous years is accounted for by the cutting out of some heavily 
forested ravines in the Inyamadzi Yalley on Grampians Farm. 

The main clearing was widened on Grampians and Mount 
Selinda, and the subsidiary clearing on Grampians was also 
widened. The southern half of Lettie Swan Farm was partially 
cleared, leaving an open, park-like effect wnth sufficient shade for 
cattle. The whole of the clearing was burnt off during September 
and early October, a very good burn being obtained. That portion 
of Mount Selinda forest on Guiigunyana was again protected from 
fire. These fireguards have been put in each year since the Gov- 
ernment xourchased the farm. 

A number of cases of animal trypanosomiasis occurred on two 
farms in the Melsetter district. These farms are situated in a 
mountainous area above the normal limit of fly. They are con- 
nected, however, by forest leaders with low-lying valleys on the 
Portuguese border, known to be infested bj^ G, 2 )allidipes and 0. 
hrevipaipns. One G, palUdipes was taken on the border. 

Sabi Valley. Owing to administrative difficulties and shortage 
of water and grazing, it was found impossible to create the cattle- 
free zone along the border from Musangazi Dip to the Sabi-Lundi 
junction authorised last year. The few head of cattle left alive at. 
Chief Mahenya’s, namely, 60 head, were purchased by Government 
and moved to the Hippo Mine Camp. Seventeen of these have been 
sold, 21 have died and 22 head are left. During October all the 
cattle remaining at Honde, 186 head, were moved to Chisumbanje, 
on the Sabi River, %vhere arrangements were made to herd them. 
.Here, late, in December, all the cattle that were left, approximately 
150 head, were smeared and treated with Phenanthridinium 1553. 
Only four positive mases of trypanosomiasis were recorded. During 
the past four years the numbers of cattle in' the Honde Dip Tank 
area have been reduced from over 1,000 head to approximately 150, 
Losses of' stock at Mwangazi and Muumbe Dip Tanks have 'been 
heavy. 

; A very .heavj^ infestation of G. morsitafis was located on the 
Fdaiiga River, in Portuguese East Africa, within one mile of the 
border, and 42 were taken inside Rhodesia on the same river over 
a three-day period. A few tsetse at other points on the border were 
also collected, ' 

South of the. Sabi River, in Portuguese East Africa, the edge^ 
of the" fly 'belt appears to have remained stationary about 20, miles 
from' the border. 
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No shooting was carried out in the Ndanga district during the 
year in order to assist the Veterinary Department in suppressing 
an outbreak of Foot and Mouth Disease which occurred in 1944. No 
deaths from trypanosomiasis have occurred in the Ndanga district. 

TRAFFIC CONTROL. 

The number of traffic cleansing stations and pickets remained 
the same, all being situated in the Urungwe district. No marked 
change has occurred in the nmnher of fly being caught at each 
examination point. 

The following traffic was examined at these stations: — 

(a) ViiM Chamber . — 

1,281 motor cars bringing 8 fly ( 4 male, 4 female) 

1,132 pedestrians, 394 cyclists 

(762 parties) bringing 15 fly (11 male, 4 female) 


Total 23 fly (15 male, 8 female) 


Compared with: 1932 (106); 1933 (94); 1934 (178); 1935 (454); 
1936 (519); 1937 (241); 1938 (162); 1939 (62); 1940 (25); 1941 (67); 
1942 (49) ; 1943 (56); 1944 (27); 1945 (29). 

(b) Cat km Chamber . — 

492 motor cars bringing 21 fly (15 male, 6 female) 

1,276 pedestrians, 307 cyclists 

(743 parties) bringing 16 fly (14 male, 2 female) 


Total 37 fly (29 male, 8 female) 

Compared with : 1944 (15; 5 months -onlsO ; 1^45 (61). 

(c) Makute Gate . — 

1,066 motor cars bringing 369 fly (286 male, 83 female) 

1,247 p e d e s t r i a n s, 161 
cyclists (485 parties) 

bringing 334 fly (242 male, 92 female)' 


Total 703 fly (528 male, 176 female) 


Compared with : 1944 (100 ; 4 months only) ; 1945 (562). 

(d) Chirundu Gate . — 

(These figures are incomplete.) 

907 motor cars bringing ...... 184 fly 

1,746 pedestrians, 93, cyclists 

(240 parties) bringing 135 fly 

Total. 319 fly (232 male, 87 ,, .female;) 


Previous figures (complete): 1940 (360); 1941 (119); 1942. (276);. 
1943 (746); 1944' (437); 1945 (485). 
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The Sunflower 

{IIELIANTEUS ANNUUS). 


[Bulletin No. 681, revised.! 


By S. D. TIMSON, M.C., Agriculturist. 


The sunflower is a summer annual belonging to the natural 
order Compositae. It has large disc-shaped heads on which the 
seeds are borne. The plant growls to a height of 4 to 10 feet under 
suitable conditions and depending on variety, and the heads ma.y 
reach a diameter of 22 inches or even more. 

¥arieties. There are four principal varieties of sunflower in 
cultivation: (1) The small-seeded Black Russian; (2) the large- 
seeded Black Russian; (3) the striped or common, with striped or 
grey seed; and (4) the white-seeded. 

The small-seeded Black Russian produces the heaviest seed and 
its weight per bushel runs up to 40 lbs. in Southern Rhodesia. The 
striped and large Black Russian come next in weight, and their 
bushel w^eight reaches- about 36 lbs. The seed of the white variety 
is usually very much lighter than the others, and frequently many 
of the seed husks are empty, containing no kernel. Its weight per 
bushel may run up to about 32 lbs., but more frequently is under 
this iniiess very carefully winnowed several times. 

The kernels of the small-seeded Black Russian usually entirely 
fill the husk, but those of the striped a.nd large-seeded Black 
Russian do not generally fill the husk completely. The seed of the 
Black Russian and the striped varieties should breed moderately 
true, but the white variety is usually found to produce a good deal 
of grey and striped seed. Small-seeded Black Russian usually gives 
the highest yields per acre in this Colony, the common and large- 
seeded Russian coming next, and the white last. 

' TF^es of the Crop. The seed is used' largely as a food by the 
peasants of Russia. On crushing, the seed yields an oil of the 
drying type, which is used for lubricating and table purposes, for 
the making of the finer soaps and candle making. It is also used 
in woollen factories, for lighting purposes and in the manufacture 
'of paints and varnishes. The residual .meal obtained after the 
expression of the oil makes a valuable cattle cake. 

,, The unhusked seed is 'largely used' as a, poultry and fancy bird 
' food, the white "and striped varieties being in the, greatest demand' 
for the latter purpose. When crushed' and mixed with' other feeds 
.it forms a valuable ingredient of the rations for cattle, sheep and 
pigs. 
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The analysis of imhusked seed is approximately as follows:— 

Dry matter 93.1 per cent. 

Soluble carbohydrates 23.1 per cent. 

Crude protein 18.5 per cent. 

Crude fat 21.5 per cent. 

The nutritive ratio of unhusked seed is 1 : 4. 

The dry heads, still containing a few seeds after threshing, 
form a good stock feed if cut up or milled into small pieces and 
mixed with other foods, especially succulents. 

The leaves when air-dried and cut into small pieces are valuable 
for mixing with the mash foods given to poultrj^ during the dry 
season. The pith is also fed to poultry. 

It is not generally known that sunflowers can be used for graz- 
ing and green soiling, and for these purposes they might be planted 
after an early reaped legume silage crop in February to provide 
autumn grazing or green forage. 

The stalks, leaves and heads, after removal of the seeds, con- 
tain valuable amounts of phosphoric acid, potash and lime, and 
therefore all refuse from the crop should be collected and 
composted. 

The following is the analysis of the ash of sunflower heads, 
stems and leaves made by the Chemistry Division of this Depart- 
ment- : — 


Sunflower Ash. 

Phosphoric oxide 0.98 per cent. 

Potash 28.90 per cent. 

Lime 12.00 per cent. 


The analysis of the leaves, and also of the de-seeded heads of 
the sunflower, for feeding purposes, are given below. 


Analysis of Sunflower Leaves. 



Rhodesian 
Sample 
(as taken) 
per cent. 

Air-dried. 
(Rhodesian) 
per cent. 

Air-dried 
(American) 
per cent. 

Water 

. 78.73 

' 14,87 

12.51 

Ether extract 



(fat) 

. 0.70 

2.82 

'4.09 

Protein 

. 4.12 

16.50 

10.15 

Carbohydrates ..... 

. 10.53 

42,15 

38.83 : " "'b 

Crude fibre 

1.97 

7.87 

13.16 ■ 

Ash 

3.95 

15.79 

21.26 ' 


It should be noted that' this sample of Bhodesian-grown sun-' 
flower leaves was over 62 per cent, richer in protein and 47 per 
cent, lower in crude fibre and 31 per cent, lower in ether extract 
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(fat) tlian tlie American-grown product. These are important 
points to rememberj as the digestibility of the protein, fat and 
carbohydrates of a food is adversely affected by an increase in the 
crude fibre present. The nutritive ratio of both the green and dry 
leaves is 1 : 2.9, lucerne being 1 : 3.2. 


Analysis of Sunflower Heads after removal of Seeds. 



Rhodesian 
per cent. 

American 
per cent. 

Water 

11.73 

7.40 

Ether extract (fat) 

3.18 

6.07 

Protein 

8.86 

9.91 

Carbohydrates 

46.42 

39.79 

Crude fibre 

18.19 

18.44 

Ash 

11.62 

19.39 


The nutritive ratio of sunflower heads minus the seed is 
1 : 6.04. 

Sunflower Head MeaL A meal made by passing the sunflower 
heads, containing about 5 to 10 per cent, of ripe seeds, through a 
disintegrator is used for stock feeding, combined with other feeds, 
on the Government Farm, Gwebi. 

An analysis of this meal has been made by the Chemical Div- 
ision of the Department and is compared in the table below with 
that of wheat bran. 



Sunflower Head 
Meal 
per cent. 

Wheat 

Bran 
per cent. 

Moisture 

14.00 

13.2 

Ash 

9.90 

5.9 

Protein (N x 6.25) 

8.84 

14.3 

Ether extract 

5.86 

4.2' 

Fibre 

31.70 

10.2 

Carbohydrates 

...... 29.70 

52.2 

'The comparative metabolisable energy and albuminoid ratio of 
sunflower head meal and wheat bran are as follows : — 


Metabolisable 

Energy, 

Albuminoid 

Ratio., 

; ■ Sunflower head meal 

83.83 

" 1 r8.5 

bran 

85.96 

1' :■ 5 
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The Chief Chemist makes the following remarks on the above 
analyses; ^‘The above figures for the metabolisable energy and 
albuminoid ratio are calculated on the crude nutrients and not on 
digestible nutrients. As the fibre content of. the sunflower head 
meal is considerably higher than that of wheat bran, it is highly 
probable that the difference in the metabolisable energy of the two 
materials is fai* greater than it appears from the figures calculated • 
on the above basis/’ 

Sunflower Ensilage. Sunflowers make excellent silage, nutri- 
tious and palatable, but care has to be exercised in the making of 
it. If used alone for this purpose, and if the plants are not 
sufficiently mature, the resulting silage may be too sour and uii'- 
palatable. On the other hand, if the crop is too ripe the lower 
parts of the stems become too dry, fibrous and unpalatable. The 
best sunflower silage produced at the Agricultural Experiment 
Station, Salisbuiy, was made from sunflowers on which the flower 
heads were well developed and the petals were beginning to wilt. 

The sunflower plant is deficient in sugar content for silage mak- 
ing, and where they are ensiled alone about 2 per cent, by weight of 
molasses should be added at the pit. Alternatively, 2 parts of 
maize or wintersome may be mixed with 1 part of sunflowers to 
make up the deficiency and thus ensure the proper development of 
the lactic acid necessary to preserve the ensiled materials from 
decay. This is now the common practice among farmers who use 
this crop for ensiling and it can be recommended, since the mixture 
is more palatable than the molassed sunflower silage. 

The following analyses of sunflower silage are given by Dr. 
Shiitt, of the Canadian Department of Agriculture, and may be 
compared with that of maize : — 



Water. 

Crude 

Protein. 

Crude 

Pat. 

Carbo- 

hydrates. 

Fibre. 

'4 

< 

Sunflower cut when 10 
per cent in bloom 

75.67 

3.43 

1.24 

10.17 

6.22 

3.27' 

Sunflower seeds fully 
formed 

52.31 

5.06 

2.42 

24.75 

10.16 

5,.30' 

Maize^ planted 24 x 15 
inches 

75.47 

2.08 

0.43 

14.55 

5.50 

1.95 


It will be seen that the silage made from sunflowers, cut at 
approximately the same stage of growth as maize and with' a 
similar moisture content, contains a higher percentage of crude; 
protein, fat and ash than the, latter. 

Digestible Nutrients in Sunflower Silage as compared 
with Maize Silage. ■ 

In the following table, compiled from actual analyses made by 
the Division of Chemistry of the Department of Agriculture, Souths' 

“^Silage made at the Agricultural Experiment Station, and analysed, 
by the Division of Chemistry, ■ Department of Agriculture, S, Rhodesia. 
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ern Rhodesia, it has been assumed that each silage contains 25 per 
cent, of dry matter and has a similar degree of wetness. 

Digestible Nutrients 


Dry 

Matter 

% 

Crude 

Protein 

% 

0) 

1 +.3 

O o3 

Fat 

% 

Approx. 

Starch 

Equi- 

valent 

Sunflower (outer flowers open, 
inner flowers not open) 

25 

2.3 

10.5 

0.9 

12.2 

Sunflower (top half of plant: 
seeds formed) 

25 

2.4 

10.2 

1.0 

12.3 

Sunflower and Maize (cobs 
milky stage) 

25 

1.7 

11.9 

0.7 

12.5 

Maize ...... 

25 

1,0 

13.6 

0.6 

13.3 

These sunflower silages 

were 

richer 

ill protein 

and 

fat but 


poorer in carbohydrates than maize silage, but the starch equi- 
valent was lower than that of maize silage. Blackshaw (Bulletin 
533 of Department of Agriculture, Southern Rhodesia) writes of 
simfiower silage as follows : — ‘‘The sunflower crop will produce a 
palatable silage when properly handled, but sunflower silage is con- 
sidered generally to be less palatable than maize silage and to have 
a somewhat lower feeding value. This is borne out by comparing 
the starch equivalent factors for the two in the above table. The 
higher digestible crude protein content of sunflower silage should, 
however, give it an advantage over maize silage, if one or other 
had to be fed with foodstuffs of low protein content.” 

One most important point to be borne in mind as regards sun- 
flower silage is that sunflowers can be grown successfully where the 
season is too short or the rainfall top light to produce a heavy 
maize crop. Furthermore, a farmer who requires a silage crop am 
give his land a beneflciai change from maize by growing sunflowers 
or a mixture of sunflowers and velvet beans for this purpose. 

The following results of experiments covering four seasons 
carried out at the Bulawayo Municipal Experiinent Station illii- 
- strate the high yields obtained from sunflowers as compared with 
'maize. 

It must be pointed out, however, that owing to both velvet 
beans and sunflowers being deficient in sugar content, 2 per cent, 
by weight of molasses (40 lbs, per ton of green material) should be 
'.'.added' to' the mixture when ensiling it in order to re,nder.the' silage 
palatable, and to prevent loss of food constituents due to decay. 
Alternatively, „two' wagon 'loads of: m'aize. c'an' be ' thoroughly 
mixed with one ' load of the mixture into the pit. 




This photograph illustratss the moisture retentiveness of the 
Kalahari sands, and the hardiness and drought-resistance of 
simfiowers. The total rainfall the crop received was one and a 
a half inches (1.5 inches). Germinated on the 29th March, 1941, 
it was photographed on 16th August. 1941. They followed a 
poor silage crop of Pearl Millet reaped in March, 1941. 



A crop of sunflowers grown on 6.37 ins. of rain. 
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1925-26. 

1922-25. 

Average 

Yield. 

Sunflower and velvet beans, same 
row, 36 in. x 18 in 

12,400 

18,773 

17,179 

Sunflower and velvet beans, alter- 
nate row's, 20 in. x 18 in 

___ 

16,339 
(2 seasons) 

16,339 

Sunflower alone, 30 in. x 12 in 

16,848 

24,532 

(1924-25) 

20,690 
(2 seasons 
of good 
rains) 

Maize and velvet beans, same row, 
36 in. X 18 in 

5,952 

13,323 

11,480 

Maize alone 

11,104 

14,175 

13,407 


For purposes of comparison, the results of trials with maize 
and velvet beans grown together and maize alone are given. 

It will be seen that sunflower and velvet beans 'grown together 
and sunflower alone have given consistently greater yields of green 
fodder than maize and velvet beans or maize alone. 

It should be noted that the soil on the plots on w’hich these 
trials have been carried out is very shallow, at no place having 
greater depth than 8 inches before the gravelly or rocky siib-soii 
is reached. These results indicate the high yielding power of the 
sunflower crop in the drier climatic conditions of Matabeleland. 

On the Agricultural Experiment Station on Rhodes Matopos 
Estate sunflowers consistently outyielded maize as a silage crop.*^ 

When silage making with other crops is being carried out at 
the time of harvesting sunflowers for seed, the empty flower heads 
as well as the upper part of the stalks may be mixed in with the 
other crops. If the heads are dry, they should be sprinkled with a 
little wmter, unless the other crops contain sufficient moisture to 
balance the lack of it in the sunflower heads. In this way the sun- 
flower crop is utilised to its fullest extent. 

A silage mixture recommended in some parts of the United 
States is composed of the produce of one acre of sutrflowers (heads 
only being used) with that from four acres of maize, and this may 
be further improved by the addition of one acre of legumes, such 
as velvet beans, dolichos beans, cowpeas, etc. Generally it has 
been found in Southern Rhodesia that sunflower silage alone is 
rather too sour to be palatable to stock, and it has generally been 
found advisable to mix sunflower with other crops (maize or win- 
tersome) in the silo. Fed in this way it is a valuable addition to 
the succulent feeds available during the dry season,, and naiTows 
down the nutritive ratio of the succulent feeds. . 

Sunflowers in notation. The sunflower , is a very' useful Orop 
in mixed farming, -.and its cultivation might be greatly extended in 
this country with advantage, especially in districts of light rainfall. 

^Unpublished data supplied by the Chief Animal Husbandry Officer, 
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In rotation with maize it has been found to be an excellent 
change crop. In other parts of the -world it is looked upon as being 
an exhausting crop, but in Ehodesia the general opinion, borne out 
by experience, is that this is not so. It has been shown in Ehodesia 
to be certainly less exhausting than either buckwheat or linseed. 

The following experiments carried out at the Salisbury Experi- 
ment Station indicate that sunflower is a very suitable change crop 
with maize, and certainly not an exhausting one, especially if, after 
harvesting, the stalk refuse is burnt and the ash broadcast and 
ploughed under. 


Maize Yield in Bags per Acre. 


System of Cropping 

1923-24 

1922-23 

1921-22 

1920-21 

Aver- 

age 

Maize continuous 

12.4 

11.9 

8.75 

23.00 

14.01 

Maize alternating 

with sunflower 

■■V 

13.5 

15.3 

10.75 

22.26 

15.31 


N.B. — This land at the time these trials were carried out had 
never received manure. 

In a rotation it is useful too as a cleaning crop, as the dense 
shade thrown by the foliage tends to inhibit the growth of weeds 
as soon as rapid growth commences when it reaches a height of 
18 'toY4, inches. 

The value of sunflowers in a rotation^ in comparison with that 
of ground nuts was under investigation from 1928 to 1943 at the 
Salisbury Experiment Station.* The sequence of the rotation was 
green manure; maize, plus 200 lbs. per acre of superphosphate; 
ground nuts and sunflower; maize, plus 200 lbs. per acre of rock 
phosphate. 

■ The average yields of the second maize crop for a period of 14 
years was 10.65 bags per acre following ground nuts, and 10.17 bags 
per acre following sunflowers. This is additional and more con- 
vincing evidence that sunflowers are not an exhausting crop on the 
heavy soils of the maize belt; and the widespread experience of 
practical farmers confirms this. During the 15 year period the sun- 
'fiow^ers' yielded a total of 16,300 lbs. of seed per acre, and ' the 
ground nuts 14,489 lbs. of nuts in the shell, - 

Efiect OB a EoHowiiig Gromid Hut Crop. An experiment cover-' 
■ ing: three ' seasons (1935, ' 1937 and 1938) was carried out at the 
Salisbury Experiment ' Stationt. to investigate the effect of six 
different crops on the yields of the ground nut crop following them. 
The six crops were , sunflowers (grain), oats (hay), - sunn hemp 
(grain), maize (grain), velvet beans (grain), and sunn hemp 
(ploughed under). Taking the yield of ground nuts following, sunn 
hemp (ploughed under) 'as 100, the yields -following the, other - crops 
were, respectively- (in the above , order) 120..-7 ; 113.4; 112.3;' 109,. 4 ; 

* Annual .Beport,, Salisbury Experiment Station, -1942-43.' 
t Annual Report," Salisbury" Experiment Station, 1937*38, ' 
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108.2. Statistical analysis of the results showed that in the in- 
creased yields of nuts following sunflowers, oats, and sunn hemp 
(grain) are significantly greater than those following sunn hemp 
(ploughed under). No explanation can he offered as to why sun- 
flowers were so favourable to the ground nut crop, but their 
superiority over the other crops was clear in each of the^ three 
seasons. 

Sunflowers as a Source of Honey. Where bees are kept for 
profit, the large flower heads of the sunflower are most important 
as a source of honey. No plant produces finer honey and wax. 

Use as a CS-reeii Manure Crop. Sunflowers are a valuable green 
manure crop, and are of particular value on dirty land, since it is 
a more effective weed-smothering crop than any other green manure 
grown in this Colony, owing to the dense shade thrown when 
broadcasted at a suitable rate of seeding, namely, 45 to 55 lbs. per 
acre. 

Their manurial value, as measured by a following maize crop, 
is rather higher than that of a sunn hemp crop that is sown late to 
avoid attack by beetles, but about 9 per cent, lower than an early 
sown sunn hemp crop, as indicated by the results of experiments 
on soils of the heavy red Salisbury series. 

They must be sown in the latter half of December in order to 
avoid the ripening of the seed prior to ploughing down, which 
would necessitate the killing of the dense self-sown crop of sun- 
flowers in the following season that would, of course, delay the 
planting of a following crop of maize. 

A further disadvantage that must be borne in mind is that the 
crop is very susceptible to attack by eel worms and cannot therefore 
be safely grown in rotation with crops such as potatoes and tobacco, 
that are also very susceptible to this serious pest. 

The crop is easily ploughed under by the common types of 
three-furrow disc-plough. 

A mixed seeding of 30 to 35 lbs. of sunflower seed with 20 to 
25 lbs. of upright cowpeas is also suitable for green manuring, and 
can be expected to secure rather heavier yields from a following 
maize crop than sunflowers alone, owing to the presence of the 
legume. The seeds can be sown together, but should be kept well 
stirred to ensure an even mixture of the two crops. 

The deep rooting of these two crops,., is helpful where a plough 
pan has formed, and in such cases this mixture would be prefer- 
able to sunn hemp or velvet beans. 

Where a farm is not infested with the sunn hemp beetles, a 
mixture of 30 to 35 lbs. of sunflower seed with 20 to 25 lbs, of sunii 
hemp is a satisfactory green manure crop, and can be expected to 
have the same maiiurial value for a following' maize crop as the 
sunflower/cowpeas mixture. 

Glimate and Soil Eeqnirements. The soil requirements of,, the 
sunflower are .very much the, same as, those of maize, 'though it may 
be grown successfully' on soils too poor to give 'a' good yield, 'of 
maize. It will often give a good return on old maize lands which' 
will no longer return a paying crop of maize. Generally speaking, 
maize is a more profitable 'crop to produce than sunflowers i,ii thia 
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Colony wherever the yields in bags per acre are about equal, as 
the price of maize per bag is usually higher than that of sunflowers. 
However, on the poorer sandy soils and in areas where the rainfall 
is deficient for iiiaize, sunflowers may often give a better return. 

The sunflower will grow on all classes of soils from heavy 
days to poor sands, but will give the best yield on those soils well 
suited to maize. The sunflower is more adaptable as regards its 
climatic requirements than maize, and can be grown as far north 
as lat. T4 degrees in Norway; yet it will grow in the excessive siira- 
iner heat of Central Australia better than most crops yet tried 
there. 

The fact that the sunflower is considerably more drought- 
resistant than maize is probably due to the fact that it has a long, 
strong tap root, whereas- the maize plant has none, and that the 
plant also has a stronger fibrous root development than maize. 

Manuring. As will be seen from the following analysis (Chemi- 
cal Division of the Department) of the plant after removal of the 
seeds, the crop takes considerable quantities of lime and potash 
from the soil, and it is therefore advisable to compost such refuse as 
there may be after harvesting and threshing, and to spread the 
compost on the fields, or to feed this refuse to stock and return the 
manure to the land. 

Analysis of Ash. 

Phosphoric oxide 0.98 per cent. 

Potash 28.90 per cent. 

Lime 12.00 per cent. 

Unleached wood ash for the same reason is a valuable fertiliser 
for sunflowers on sandy soils, and where the labour involved is not 
too expensive may be applied at the rate of from a half to two 
tons per acre. This treatment, combined with a green manure 
crop, gives excellent results. Weil-rotted farmyard manure or 
compost is the best fertilising agent for sunflowers, except on the 
more fertile soils or soils containing much humus. On such land 
and if heavily manured, the plant is liable to produce a number 
of lateral branches, which are undesirable; and the yield of seed 
is apt to be reduced owing to excessive vegetative growth. Gen- 
erally, however, with normal prices for the seed obtaining, it is 
not. economic to fertilise the crop directly, and it is usual to manure 

fertilise the preceding, crop. Sunflowers, therefore, are usually 
'. best grown in a rotation with other major crops, such as in,aize. 

'When sunflowers are grown as a major crop for seed or silage, 
it should be profitable , to give the land a dressing of about 200 lbs. 

, of "superphosphate or bone and superphosphate per acre. This will 
''promote' root .development and seed formation. Generally, how- 
over,," manures or fertilisers are applied to a pre'vio,us cash' crop. 

' Preparation of the ,Lancl. Good preparation, of the, land "for 
•,sunflower,s is often , neglected, ' since ' in thi,s res,pe,ct the 'crop' is' not 
.so exacting in its requirements as, most others., '.However, good a,iid 
thorough .methods of cultivation will, pay with this as with, other 
yro.ps. The ''working of the land is essentially similar to that re- 
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quire d for maize. Good ploughing and proper preparation of the 
seed-bed so as to obtain a fine, even tilth are most imj)ortant if 
the best results are aimed at. It is of importance that the soil 
should be turned to as great a depth as possible up to 9 inches, 
having proper regard, of course, to the danger of turning up the 
sub-soil, and also to the cost of the operation. 

After ploughing, the land should be disced or drag-harrowed 
sufficiently to keep the weeds under control, and particularly just 
before planting. Thus, when the crop is high enough to cultivate, 
the weeds will ■ still be small enough to be killed easily. 

Planting. The seed is best planted at a time which ensures 
that the crop is ready for harvesting after the rains and before 
the frosts, xls a rule sunflowers may be planted later than maize, 
as they mature more quickly, being ready for harvest some weeks 
before maize planted at the same time. 

Sunflower seed should be drilled in rows about 3 ft. to 3| ft. 
apart by means of a maize planter. About 8 to 10 lbs. of seed per 
acre are required. The seed should be planted in moist soil if 
possible, at a depth varying between 1 in. on heavy, wet soils to 2j 
ins. on the lighter sandy soils. Thinning should be done when the 
plants are about 6 ins. high, so that the plants stand about 12 to 
15 ins. apart in the row. 

The width betrveen the rows should be varied between the 
limits given above according to the rainfall and the fertility of the 
soil; a poor soil wnth a low rainfall requiring a wider spacing. 
Where sunflowers are grown for silage they should be thinned out 
to only about 8 to 10 ins. apart in the row’s so as to avoid coarseness 
of the stems. 

The green manure crop that is broadcasted at the rate of 45 to 
55 lbs. per acre may be covered by disc harrow or spring-tooth 
harrow. 

Cultivation of the Crop. Cultivation should be carried out 
often enough to keep the weeds under control until the plants 
have attained a height of about Ij to 2 ft., wffien the shade throvm 
by the crop is usually sufficient to discourage further weed growth. 
During the first two to three weeks of their life the growth of the 
seedlings is slow. If after heavy rains ^ crust forms on the soil 
surface, it should be broken up by cultivation to render the soil 
again receptive of moisture. 

Any suitable type of maize cultivator can be used. While the 
plants are small and before the roots have spread across the space 
between the row’s, deep cultivation may be carried out wnth bene- 
ficial results, but after this stage shallowr cultivation to a depth of 
not more than 3 ins. and preferably only 2 ins. should be given. 
If the cultivators go deeper, the lateral roots wdll be broken and 
more barm than good may be done.. It may also be necessary to; 
hand hoe the weeds from between the plants in the row. 

Harvesting. The crop matures in four to five months according 
to , the conditions of the season and soil, and the height above sea 
level. 

The seed heads should be harvested before they are quite ripe 
to avoid loss of seed by shedding. As the crop usually matures 
unevenly, it maybe necessary to go through it two or three times. ' 
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, The heads are cut off by hand with a sickle or other suitable 
implement j and are usually laid face up on the ground between the 
rows for a few days to dry. One native can cut a half to three- 
...quarters of an acre a day, including the cutting of the stems at 
ground level During rainless weather the heads may be safely 
piled three or more deep, but if rain falls whilst the heads are dry- 
ing there is danger of them becoming mouldy or fermenting. How- 
ever, as harvesting is usually done after the rains have ceased, this 
diSiciiity seldom arises. 

As the heads dry out the seeds become loosened, and the heads 
are therefore usually bagged as soon as they are dry enough and 
csrted to a threshing floor, where the seed is beaten out wdth sticks. 
An alternative method of threshing is to rub out the seed on fine- 
meshed wire netting stretched suitably on a wooden frame. 

The seed should be spread out in a thin layer and turned over 
occasionally until it is thoroughly dry and then bagged. It should 
also be winnowed to remove the empty husks and rubbish, par- 
ticularly if the seed is intended for sale or export. From an average 
crop one native can gather and bag about 40 or 50 sacks of heads 
a day. 

Combine Harvesting. During the late w'ar the cultivation of 
sunflowers as an, oil crop was carefully investigated in England"" 
with success, yields of up to 20 cwt. of seed per acre being obtained 
ill the fifth year of trial (1945). But in order to economise labour, 
new methods of harvesting had to be employed, and it was found 
that by close-spacing (.18 by 9 inches) of certain dwarf varieties of 
sunflowers the crop could be successfully harvested by several of 
the combine 'harvester-threshers.' Certain modifications to these 
^ ^combines”, were necessary in each case, but it was nevertheless 
demonstrated that combine harvesting of the crop was quite feas- 
ible although the climatic conditions were far from favourable for 
this system of harvesting the crop as oomiiared with the very dry 
conditions obtaining in this Colony during April and May, when 
the crop .normally ripens here. 

It remains to foe seen, however, whether the dwarf varieties 
successful in England will be suitable for our local conditions. • ' In 
the,' .past .the ' dwarf varieties tested have not yielded nearly' so 
heavily as the tall varieties at present growm. If a dwarf variety 
of suitable yielding ability can foe found, combine harvesting might 
.lead to a considerable extension of the area under this crop in 
Southern Rhodesia, since our climatic conditions are admirably 
suited to it. And if the oil was expressed in the Colony the resi- 
dual cake would be of great’ value to the livestock industry, since 
its feeding 'value equals that of linseed and cotton seed cake. 

■ ■ Selection of Seed. The use of good pure seed for planting is 
of the first importance with the sunflower crop as with any other 
crop, 'both from the point of view of obtaining the highest yield per 
acre, and also' to .ensure a pure sample when the seed is 'marketed. 

Sunflowers cross-fertilise- freely, and as this leads' inevitably to 
deterioration in the progeny, care' should be taken, if two varieties 
are grown 'On the farm, that they are planted as far apart as pos- 

* By G. E. Blackman, working under the' auspices of the Agricultural 
Beseaxch' Council. 
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sible. It is better practice to grow only one variety and so ensiu^e 
that there is no cross-fertilisation. 

Only those heads should be selected which are above the aver- 
age in size and which bear seeds which are heavy and well filled 
by the kernel. It is useless to select plants which are growing under 
abnormal conditions, such as in a thin stand of plants or on a par- 
ticularly fertile patch of soil, as these probably owe their greater 
size to the soil conditions, and not to any hereditary character. 
Plants that branch freely should always be discarded, as this is an 
undesirable characteristic, as it increases the labour of reaping, 
reduces the yield and causes inequality in the size of the seed. 
Heads that shed their seed too freely should also be avoided. Care 
should be taken to select plants which produce a large number of 
leaves. 

Yield. An average yield of sunflower seed under normal good 
conditions in Rhodesia may be taken to be 10 to 12 bags an acre, 
but with good farming and on fertile soils from 15 up to even 25 
bags may be obtained. The highest yield recorded at the Agri- 
cultural Experiment Station, Salisbury, on land of no great fertility 
was obtained in the season 1920-21, when 17.5 bags per acre were 
reaped on a rainfall of 33.4 ins. In the season 1922-23, with a rain- 
fall of 42.6 ins., the yield was 11.0 bags per acre, and in the season 
1921-22, with an effective rainfall of only about 10 ins., the yield 
was 7.2 bags per acre. From this it may be seen that, to give the 
best yields of seed, sunflower, like maize, prefers a normal season 
rather than a very wet one, but that good returns are obtainable 
even in a drought year. 

It should be noted that the above yields were obtained on 
umnanured and unfertilised land. Results comparable to those 
given above have been obtained at the Bulawayo Municipal Experi- 
ment Station, as is shown in the following table of results : — 


Year 

Yield per acre 
in lbs. 

Effective 

Rainfall 

1922-23 

1,170 

3-2.57 ins. 

1923-24 

889 

13.30 ins.. 

1924-25 

1,132 

45.07 ins. 

1925-26 

908 

20.00 ins. 

It may be seen that 

even in a drought year sunflowers' gave 'a: 


good return, namely, 7.1 bags per acre of seed (125 lb. per bag). : 

Pests and Biseases. The sunflower plant is comparatively free' 
from, diseases and insect pests in Rhodesia, and weevils ' have' not 
been found to damage the seed when stored. It is, however, very 
susceptible to attack by eelworms, which makes it unsuitable ior' 
tobacco and potato rotations. 
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Sunflower Seed lor Export. In August, 1926, export regula- 
tions were intr-odiiced in Rhodesia to control the export of sun- 
flower seed. 

These regulations were introduced with the object of giving 
prospective buyers overseas confidence that they will receive from 
the producers in this country sunflower seed of a definite quality 
and grade as described in the certificate. This reacts to the 
farmer’s advantage in that the buyer can quote for a definite grade, 
thus removing the risk the fanner runs in sending an unclassified 
product to a market outside this Colony, the value of which on 
that market cannot be known until it arrives there. Without 
Government grading the exporter would be compelled to sell his 
sunflowmr seed in this manner, or ^hn sample,” with all the delay 
consequent on this latter method of sale. 

All sunflower seed intended for export must be examined by a 
Government Grain Inspector, who takes a sample from each bag 
and assigns it to one of the five grades laid down in the regulations, 
which are as follows : — 

Grade 1, Black. To be sound, dry, reasonably clean and to 
eoiitain not more than 3 per cent, of off-colour and/or defective 
seed and/or other impurities, and to weigh not less than 27 lbs. per 
bushel. ; Seeds may be of irregular size and shape. 

.Grade J/, White. To be sound, dry, reasonably clean and to 
contain not more than 3 per cent, of off-colour and/or defective 
seed and/or other impurities, and to weigh not less than 27 lbs. per 
bushel. Seeds may be of irregular size and shape. 

Grade III, Striped. To be sound, dry, reasonably jslean and 
to contain not more than 3 per cent, of off-colour and/or defective 
seed and/or other impurities, and to weigh not less than 27 lbs. per 
buslieL Seeds may be of irregular size and shape. 

■ Grade IV, Mixed. To be' a mixture of, any of the, above-' 
mentioned varieties, including dark and/or grey, or striped seeds; 
to be' sound, dry, reasonably clean and to . contain not more than 
3 per cent, of off-colour and/or defective seed and/or other im- 
purities, and to weigh not less than 27 lbs. per bushel. Seeds may 
be of irregular size and shape. 

Grade V, Undergrade. To comprise such sunflower seed as 
,, cannot be classed in any of the above-mentioned grades, but to be 
in, sound ' condition and reasonably clean and to contain not more 
than "10 per cent, of defective seeds and/or other impurities. Seeds 
maj? be of irregular size and shape. 

Any seed found, on examination to be damp, wet, unripe, musty, ■ 
weevilly or to be affected by other insects will be rejected by the 
inspector, ,Sunffower seed for export may not contain more than 
12 per cent, of 'moisture. A minimum net w^eight of seed must be 
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contained in each bag of 100 lbs., and the bags must be in good, 
sound condition, free of holes and/or patches, and must be double 
sewn at the mouth. 

Bagged .sunflower seed for export, as in the case of maize for 
export, must be stacked in tiers seven bags high and two deep, 
allowing 3 ft. 6 ins. between the double rows of tiers. If the 
double rows are closer together, the inspector is unable to do the 
work of testing and marking satisfactorily. 

The farmer should not remain content merely to produce a 
good yield of sunflower seed. He cannot foresee when he may 
require to sell for export, and he should ensure that his seed is 
marketed in a condition acceptable to the buyer and in a state 
which, if the need arises, wull enable it to contend with the keen 
competition of producers in other countries. 

Care should therefore be taken by the farmer to select his seed 
carefully each season, or to buy only seed of a guaranteed purity. 
He should also take steps to see that the heads do not become 
mouldy while drying out on the land or in the dump, and to ensure 
that the seed is thoroughly dry before bagging. The crop should 
be carefully winnowed to remove light seed and extraneous rubbish. 

The best price for the product will generally be secured by 
growing a pure strain of one variety only, since the overseas buyer 
usually requires one type or the other, and not a mixed sample. 
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Farming Calendar. 

( Continued ) 


MARCH. 


Q-E^SSAL OEOPS, 

Read Bulletin No. 1337 on when to plough in green manure. 
Plough under witchweed traps in time. W ateh oats for rust, and 
if badly infested cut crop for hay as soon as weather permits. 
Ridge late potatoes and if weather is dry prevent ridges from 
cracking to check tuber moth’ infestation. Cut silage crops and 
ensile. Cut out barren maize nlants and ensile or feed to stock. 
Cut Sudan grass for hay to permit of hnai late growth for aiitiimri 
grazing. Reap any crops that are ready and plough the stubble. 
Watch for groundnuts making second growth if rain fails after 
they are mature: reap, and when suihciently dry, pdace in cocks 
with nuts inwards, and cover the top securely. Continue to 
plough all lands in succession immediately the crops are reaped. 
VIeis or irrigated lands should novr be ready, or in process of 
being prepared for winter crops. Early sowings of winter- oats, 
barley, or rye for green forage can be made. Allow any potatoes 
lifted to dry before storing them, but do not leave too long in 
the sun. Destroy witchweed and other noxious weeds. Continue 
to make all the kraal compost possible by throwing grass and litter 
into kraals, yards, etc. Begin to select in the fields maize plants 
for seed purposes, and mark them with slips of coloured cloth. 
Press on with the breaking up of any virgin land which may have 
been stumped or cleared earlier in the year. Place orders for 
grain bags and fertilizers wdthout delay. Early in the month 
silage pits should be cleaned out or nevvpits diig. Put in oats for 
green soiling, so that you can rest your lucerne during the cold 
months when cutting greatly weakens the latter. 

TOBACCO 

iiil late plants should be topped low to' hasten maturity. The 
bales of cured leaf should be examined’ to ascertain whether or 
■not the tobacco has been baled in proper condition. Seed heads 
sho'iild receive continued care. Land ploughed' during February 
should be disced and roiled to assist the decomposition of organic 
matter. ' Tobacco' fields already cleared' of plants should be 
immediately ■ploughed. Tobacco bulks should be examined 'and 
turned if ‘necessary. 

■' TiirMsh' Type. . Final selection of seed plants should be made 
during this' month and harvesting of crops should start’ when the 
'first fl'OwerS' begin to open. 
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FOEIBTRY. ' 

Cultivation where necessar^^ may be undertaken between the 
rows of trees planted 'Out the previous months. If cultivation is 
carried out with the hoe, care should be taken not to pile earth 
round the base of the stems. Ne"w ground for next season’s plant- 
iiig should be roughly broken up with the plough. -Bulk plantings 
may be proceeded with during the month. 


GITEDS FRUITS. 

Two thorough sprayings with xtlboleum or Harbas about this 
season, when the rains are usually practically over, at an interval 
of about two weeks, wall often obviate the necessity for further 
work against scale insects until the beginning of the next season. 
If not already done, orchards should be ploughed and cross- 
ploughed and worked up into a really good surface, so that the 
cultivators can be kept going, say, every two weeks until it is 
necessary to irrigate, after wdiich cultivation should be continued. 
If March proves a dry month, orange trees holding a crop of 
fruit will probably require irrigation, but under normal weather 
conditions it should not be necessary. About the end of this month 
fall budding can be taken in hand — that is, the insertion of buds 
that are intended to remain dormant until spring. This applies to 
higher altitudes, but in low country, where the growing season is 
extended, dormant budding should not be done until the latter end 
of April. 


DEOIBUOUS FRUITS. 

Prop up branches of trees heavily laden with fruit. 

VEGETABLE GARDEN. 

The sowing calendar is the same as that recommended for 
last month. Plant out from seed-beds cabbage and cauliflower ; 
care should be taken during this month, as the end of the rainy 
season approaches, to dig wdth a fork all the ground in the garden. 
The heavy rains settle this dowm hard, and as soon as the dry 
weather begins the soil cracks and lets out all the sub-soil moisture 
by evaporation. As soon as the rains cease entirely it is advisable 
to go over the ground and fine down with a rake, leaving some, 
three or four inches of quite fine soil to act as an earth mulch. 

FLOWER GARDEN. 

Flower seedlings for winter blooming should now be coming 
on, and should be planted out during showery or cloudy weather. 
Cuttings of carnations may now be made, and should be taken 
from selected plants which have borne the choicest blooms. ■ ■ The 
cuttings should be dibbled in .half paraffin tins ■ cGntaiiiing .three 
parts sand to one of loam, and kept in a moist condition,,, iny a, 
shady position sheltered from the winds, or beds made in shelter 
in the open ground. Make main sowing of winter-flowering'-sweet 
peas in a well-prepared and rich soil.., 
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IlfSECT PESTS. 

Maize, During March the second brood of stalk borers will be 
getting from the leaves or cups into the stalks. This will more or 
less mark the end of any opportunity to prevent further damage 
to the present crop. The only other opportunity would be the pre- 
.vention of migration from overcrov/cled plants. In general, how- 
ever, the first or early brood of borers is the more important, as 
the plants are then smaller and more seriously affected. Any- 
thing that can be done to suppress the first brood early in the season 
is thus of considerable value. Therefore, if a badly infested land 
is judged in March or April to be of equal value whether used for 
ensilage or used to produce grain, it would be preferable to use it 
as ensilage in order to pmevent the borers from overwintering ancl 
producirig inotlis which can give rise to the first generation of 
borers in the following crop. See January 'Hnsect Pests” remarks 
on ensilage and trap crops for the second generation of stalk 
borers. 

Caterpillars of various kinds sometimes attack the maize crop 
es a sequel to cultivation of grass weeds wdiich have made too much 
■growth. The caterpillars attack the crop on account of their more 
natural food having been suddenly destroyed. Prevention and not 
cure is indicated. 

Tobacso. The crop will by this time mostly have outgrown 
susceptibility to serious damage by insect attack, but leaf miners 
.and biidworms may be in evidence. The latter are normally de- 
stroyed by hand when topping, or when examining bagged seed 
heads. 

Potato. The iiiaintenanee of ridges continues to be the most 
iinportant factor in controlling tuber moth. With the cessation 
of the rains and the drying up of potato stems, cracks are apt to 
develop in the soil and holes are likely to be left by the shrivelling 
of the stems. These should be filled by keeping the surface soil 
loose in order to prevent tuber moth from gaining access to the 
tubers. In many eases the soil is to be the storage place for the 
tubers for some months, and it should be remembered that tuber 
moth is a pest of stored potatoes as well as of the field crop, and 
needs to' be countered tbroughout the year. 

Growers who are considering the production of a winter crop 
of potatoes as w-ell as a summer one should 'weigh carefully the fact 
that the continued growdng of a 'particular crop throughout the 
year can. have the effect of perpetuating and increasing some or 
all of its insect pest species. 

, , Orchard. Citrus trees should be watched for the development 
of "black citrus aphis and soft brown scale on the young growth. 
These pests are the indirect cause of the development of' sooty 
mould on the foliage and branches. Applications of resin wash or 
oil sprays will control them. If aphis, only, is present, sprays of 
tobacco extract or tobacco wash can be used instead.'. 

■■ Collect and destroy infested citrus fruit to help hi' the control 
of false' codling moth (citrus 'Codling moth) and fruit flies, A suit- 
able fruit fly' bait spray for application to citrus trees when re- 
quired can be made by dissolving I to ozs. of sodium fluosilicate, 
and then 2 lbs. of white sugar, in 4 gallons of water. ' The bait is 
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applied, preferably through a rose type of nozzle or sprinkler, 
lightly over the trees so that drops of it will fail on the leaves, 
where they can be readily found and fed upon by the adult flies. A 
garden syringe is a useful appliance, one or two syringefuls being' 
used for each average tree. Bait should be applied about weekly, 
and also when the foliage has dried after a washing rain. 

Cyarden. Recommendations for previous months, mostly re- 
ferring to plants of the cabbage family, continue to apply. For 
convenience, some are repeated here : — 

Greenfly or aphis on cabbage may sometimes be kept under 
control by repeatedly dislodging them by means of a powerful spray 
of water directed at the under sides of the leaves ancl in the crowns 
of young plants. Good garden-hose pressure is sufficient. A surer 
method is the use of tobacco extract sprays as recommended by 
the manufacturers. Do not ''put in a little extra’'* when the pest 
is severe on well-grown plants, because in these circumstances cer- 
tain parasites are present in large numbers and may be killed by 
too concentrated a spray, although not affected hy spray of normal 
strength. Spraying should nevertheless be thorough. 

Webworms and other caterpillars attacking young cabbage and 
similar plants, and the caterpillar-like larvae of the turnip saw- 
fly, may be controlled by dusting, as necessary, with a mixture of 
1 Ib. Paris green and 20 lbs. finely sifted hydrated lime or flour, or 
1 lb. lead arsenate powder to 4 parts fine lime, or with D.D.T. 
powder. A manufacturer recommends 'k4grocide No. 3’’ (contain- 
ing benzene hexachioride) for winter use against cabbage pests, in- 
cluding Bagrada bug. Dusts should be applied by means of 
dasting-bellows or a dust giin, or, under large-scale conditions, by 
appropriate dusting equipment. Spraying with 1 lb. lead arsenate 
in 30 gallons water, plus spreader, can be substituted for dusting, 
but it is often difficult to obtain an even deposit on cabbage leaves. 
Flea-beetles attacking turnip leaves can be controlled in the same 
way. 

Leaves which are to be eaten should not be harvested with a 
coating of poison on them. Stop spraying them with poison a few 
weeks before plants such as cabbage are to be ready. Derris and 
similar insecticides can be substituted during this period if 
necessary, 

Bagrada bugs may appear as early as March and, contiime 
throughout the dry season. Cleanliness, disposal of refuse of plants 
of the cabbage family and other cultural methods aid in their con- 
trol Three more recently advised chemical methods against them 
are a dilute methylated spirit-soft-soap solution, D.D.T., and ben-, 
zene hexachioride. Write to the Chief Entomologist for particulars. 
In the flower garden, stocks, alyssum and nasturtium, are among' 
the plants attacked by Bagrada bug. 

The fruit of cucumber, squash, and other plants of its family 
are liable to attack by cucurbit flies, close relatives of the fruit 
flies. These may be kept under '.control by the destruction'of' in- 
fested fruits and the use of one of the two fruit fly baits described 
in this month’s and May’s ^'Insect Pests” notes, respectively. (See 
also October.) 
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In general, insects chewing the leaves of garden plants are 
killed by standard residual stomach poisons such as Paris green or 
lead arsenate, or the less soluble of the fluorine compounds, or by 
the more modern insecticides; aphids are controlled by tobacco 
extract. Precautions ' should always be taken against the danger 
of humans or stock consuming poisoned foliage or fruit or the 
concentrated poison itself. ' 

In most agricuiturai pursuits, remember: — 

Cleanliness Aids Insect Control 


PLANT PATHOLOGY. 

Treat tobacco as for February, If heavy rains fall keep sharp 
look-out for Alternaria and angular spot and reap early. Spray 
with nicotine extract, if aphids appear, to, destroy these pests, 
which carry rosette disease. Clear reaped lands of old stalks 
wherever possible for the same reason. 

Spray potatoes with copper fungicides to protect from blight. 

Roses now become very susceptible to mildew and black spot. 
Dust with sulphur and, if necessary, spray with lime-sulphur 
(1~™100). 

Spray violet beds with copper fungicide to prevent development 
of unsightly leaf spot. Give same treatment to many dowering 
plants which are susceptible. Treat sweet pea seed with disin- 
fectant dust before sowing and water young plants with Cheshiint 
compound weekly to prevent stem rot in hot weather. 

Sow seed of winter plants and dust surface of soil with Bor- 
deaux powder finally to prevent damping off. 

Treat seed of peas, broad-beans, cabbages, cauliflowers, tur- 
nips and other crucifers, celery, spinach and other winter vegetables 
with disiiifectant dust. Spray cabbages and cauliflowers with 
arsenate of lead and nicotine extract to destroy aphids, which carry 
serious virus diseases. Commence on young seedlings and repeat 
weekly. 

Select only healthy runners for planting of strawberries. De- 
stroy all plants with virus symptoms. 

BOTANY. 

Many grasses and plants, such as weeds or plants about which 
the, iamier, requires information, will be fiovrering. If an^ idea of 
their ^ value is desired, , it is, first necessary to find out their 
i?ota?iical, name. This can 'be done by sending specimens to the 
Government Botanist, T.O. Box ^387, Salisbury. If parcels are 
marked Plant. Specimens^' they may be sent post free. 

" ' 'Flowering and/or. fruiting material is required, and it is best 
to 'send two" or three specimens of each. 

In the case of' grasses it .is .usually essential to , have the base 
of the plant cut' at ground level or just below,' for accurate deter- 
mination. , , „' If '.'the ,, specimens . '.are' 'pressed between ■ 'half , sheets of 
newspaper and then -rolled into a cylindrical parcel they will reach', 
the department, in suitable condition.. Loose specimens in' ,'a' box 
or other container, are often unrecognisable' on arrival. 
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PASTUEES. ■ 

II v/eatlier conditions permit, March is one of the best- months 
for hay-making; a heavy cut can be obtained, and the quality of 
the grass is still good. Special care should, of course, be taken 
to protect the hay from rain by baling and storing under cover 
or in well-made stacks. 

During wet spells farmers are advised to make grass ensilage 
in preference to hay. Grass silage, if well made, is more palatable 
than hay made of the same grass and losses in nutrients are not 
so great. Planted pastures of high-yielding species, such as Hapier 
Fodder, Ehodes Grass, Kazangula Setaria and Bhodesian Sudan - 
are particularly suitable for this purpose. 

Vlei pastures, and particularly improved vleiland, should be 
mown to improve the quality and palatability of the grazing in the 
autumn months, 

March is also a good month to plan the next year’s pasture 
planting programme, as the seed-bed preparation and the provision 
of seed or planting material should be planned welt ahead. 

GOHSEEYATIOH. 

1. Construct new contours in green crops (as these crops have 
to be ploughed in anyway) while labour is available, oxen in good 
condition, and the ground soft. 

2. Rebuild old contours in green crops, 

3. Maintain and clean out irrigation furrows, in preparation 
for winter crops. 


liyestogk:. 

Beef Cattle. Much the same as 'during February. Calving 
should be finished, and in the drier parts of the Colony the bulls 
should have been put with the cows towards the end of the previous 
month or beginning of this month. Make sure that the bulls 
are in good, hard working condition, and feed any that may require 
assistance. All old females should be kept away from the bulls. 
This will ensure that they will not be in calf next season and be in 
good condition for slaughter. Cows with calves should continue to 
receive the very best attention.. Castration and de-horning should, 
not be neglected, and animals in the hospital herd should be seen 
daily. Quarter evil inoculation should be attended to in ' consulta- 
tion with the Veterinary Department. 

Bairy Cattle. With the grass getting rank' and of low feeding 
value, dairymen should watch production carefully and feed suffi- 
cient good concentrates to maintain production. Experience has 
show.ii that it is very expensive and usually impossible to get' cows ' 
back to ,a high level of production ,, once they have been allowed.; 
to go down considerably. 

The dairy' ranchers will be wise to discontinue , milking' cows ' 
with calves early and leave all the ' milk for' the 'youngsters, ' This; 
will, of cour'se, not be necessary if ample provision has been made 
to feed both the cows and calves. This can be done economically:, 
by producing green roughage crops for late .grazing aiid'/or. feeding'.',^' 
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Late planted sunflowers, maize, velvet beans, cow peas, muiiga 
(inyouti), are ail excellent for this purpose. They will enable the 
dairyman to stretch his summer and continue to produce, milk at 
low cost and mainly on roughage feeds. Grazing on hay land after- 
math sboiiid also be reserved for the cows being milked. 

Calves and young stock should, of course, continue to receive 
good treatment. Their future depends to a large extent on how 
they are being reared. 

Sheep. These should be in good condition unless the previous 
two months were abnormally wet. In the drier parts lambing will 
be in progress and in the higher rainfall areas it will be due to 
commence towards the end of the month. Handle the in-lamb 
ewes carefully and dose carefully according to Yeterinary instruc- 
tions, Keep all sheep away from vleis and other wet places. 

Pigs. With lots of separated milk and green food available 
all pigs should be looking very -well. Be sure to cull sows that do 
not produce and wean large litters of thrifty pigs. The herd aver- 
age should not be less than eight good piglets weaned. 

BAIE-YIHG. 

These are usually the most favourable months for dairy opera- 
tions. Cooler nights are now in evidence, and there is usually 
little difficulty in maintaining low temperatures in the dairy. If 
elementary precautions are taken, all cream delivered to the 
creamery should be first grade. 

The need for high-testing cream is not so important as during 
the summer months. Provided the cream is desiDatched to the 
creamery three times a week, the test may be dropped to 40%. 

The need for cleanliness in all dairy operations is equally 
important during the cooler months as during the hot period. 
Regular sterilisation of all dairy equipment after use should be a 
regular daily routine. 

Immediate cooling after separation should be aimecl at during 
ail seasons of the jmar. Organisms, those both harmful and 
beneficial to cream production and ripening require warmth for 
growth and reproduction. Deprived of this, they are unable to 
.produce undesirable fermentations a.nd the ripening process is left 
in the hands' of the creamery operator where it belongs. 

YETERIHARY. 

' Horsesickness and Biuetongue may increase. If dipping of 
'cattle has" been systematically carried out, tick-borne diseases 
should be decreasing, but if dipping has been neglected they will 
continue and even increase. 

POULTRY. 

'"The most important work on the commercial breeding plants 
is the selection of the breeding stock for the coming season. No 
time should , be lost in giving this ■ work careful consideration, and 
.advantage' sho.'uld be' taken' of every opportunity to make the best 
possible selection. ' Careful selection for constitutional qualities, 
breed characteristics, and on the production records, both males 
and females, is what is required. . 
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.Healthy pure-bred stock are capable of transmitting their good 
and bad qualities to their offspring. The longer a strain has been' 
carefully selected for desirable characteristics^ the' greater the 
tendency will be for the progeny of that strain to inherit the good 
qualities of their ancestry, whether it be uniforinity in size and 
shape of eggs and texture of the egg shells, or productivity and 
longevity. 

In the selection of breeding stock individual birds must be con- 
sidered on their merits and the merits of their ancestors; there 
are good, bad, and mediocre stock in all strains. The chief factors 
to have in mind are vigour, constitution, productivity, and repro- 
ductive qualities, purity of strain or pedigree and breed character- 
istics. Individual birds failing in vigour, constitutional and breed 
characteristics are not advisable as breeders, however attractive 
their pedigree might be. Poultry breeders should familiarise them- 
selves with the ‘‘standard of perfection'^ for the breed in which 
they might be interested, also the principles involved in the selec- 
tion of good stock, thus to establish our commercial breeds on a 
sound utility basis. Birds with standard defects should be rejected 
and not considered for the breeding pens. 

There are hve essential steps in the yearly cycle of keeping a 
complete breeding record which will furnish the information re- 
quired. These are: — 

1. The recording of each pair of birds. 

2. Keeping a record of each breeding male’s pedigree and 
progeny. 

3. Making a record of each breeding female’s pedigree, produc- 
tion and progeny. 

4. Marking each egg of each of the breeding females as it is 
laid and pedigree hatching it. 

5. Marking and recording the chicks at hatching in such' a way 
as to identify them with their parents. 

The incubators should be thoroughly overhauled, cleaned and 
fumigated; all the brooding equipment and trap-nests should be 
repaired and in good working order before they are required , for,, 
the new season’s operations. Leg-bands and wing-bands are re- 
quired ill good time for identification purposes. It is essential for 
those who purchase day-old chicks to have the brooding equipment 
ready before the arrival of the chicks, " ■ ' 

EITMIGATION OF INC'UBATO'RS. 

1. Forced Braiight Machines. Take 20 c.c. of formalin for; every 
100 cu. ft. of interior space; immerse 'a piece of cheese doth 'of 
sufficient size for absorption of the formalin without dripping.'' The 
soaked cloth is ‘placed in a direct line of the air current, ' which- in 
fan-forced draught incubators . will . be close to and, directly 'under 
the fans, or in front of the, air inlet. Close door, and run at "normal 
'operating tein.perature with as high a humid'ity' as po'ssible. , Amount 
of formalin can be varied from 16 c.c. to 25 c.c., for' every 100;cu.,';ft. 
with this conceiitratio'n no harmful’ effects would occur with' egg^ 
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in the machine — the fimiigatioii of eggs after the 18th day of in- 
cubation might be dangerous. In the case of empty iiiaciiiiieSj 
stronger concentration of formalin may be used to advantage. 

2. Small Machines. Wet interior, and insert an enamel cup 
under the egg trays containing permanganate crystals with double 
the proportion of commercial formalin poured over the crystals, 
viz., 1 oz. of formalin to oz. of permanganate is sufficient for 5 
cu. ft. internal measurement. Temperature of machine kept at 
103 degrees or not less than *70 degrees for about 30 to 60 minutes. 
After fumigation, open machine to air before putting in the eggs. 
Fuiiiigation is safe and effective — make it a routine practice. 

Advantage should be taken of the last rains of the season 
during this and next month for making final preparations in regard 
to green food supplies. Green feed is an important item in the diet 
of poultry, and no efforts should be spared to provide a continuous 
adequate supply throughout the year. Apart from its value in main- 
taining the health of the birds, an adequate supply assists in im- 
proving the yolk colour, and adds variety to the diet. 

Lucerne is, of course, the most satisfactory crop, not only from 
the point of view of food value, but also to maintain a permanent 
supply, A few beds of lucerne grown in drills and watered, with 
reasonable attention, lasts four or five years, if not longer. This 
crop should therefore be given priority, and the best months for 
sowing are March and April, after .preparing the beds thoroughly, 
but as lucerne does not grow profusely in the winter months, it is 
advisable to grow other crops to keep up the supply during the 
winter; for example, lettuce, barley, oats, wheat and rape. These 
crops would give an invaluable supply during the winter months. 

Suitable substitute green foods are lucerne leaf meal and dried 
sunflower leaves, 'which could be pulverised for use in the mash or 
soaked in water before feeding. A departmental pamphlet qn the 
Sunflower as a food for poultry is available on application. 


APRIL 


G-EHEEAL CEOPS. 

Do not forget witchweed cultivation. If sufficiently mature, 
begin cutting and stocking early maize over a small acreage, and 
plough up the ground whilst still damp between the rows of stocks. 
Early stocks' must be small. Hide your manure and compost to 
the lands for spreading and ploughing under. If ripe, reap and 
husk early planted maize, and keep in a separate clump. Con- 
tinue to make field selections of the best maize plants, and mark 
those required for seed with strips of coloured cloth. Lift any 
ground nuts and potatoes showing signs of making second growth. 
Make 'silage; cut maize for this when ears are in the dough stage. 
Feed sweet potato, vines to stock, reserving any new growth of 
vines for grazing in May. Plough in green manure crops. 'Plough 
fallowed land. Keep potatoes reserved' for seed on racks in, a 
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cool but well ventilated place protected from frost, and green 
them in indirect light. Pick over your potatoes that may be lifted, 
and remove the bad or diseased ones. Winter cereal crops for 
grain can be sown towards the end of the month. Remember 
that good and deep ploughing to a depth of 7 to S inches is 
essential and the basis of successful arable farming. If the lands 
are not already ploughed so deep, increase the depth of plough- 
ing an inch -a year until this depth, or even more, is reached. - On 
lands which have been ploughed for a number of years at the 
same depth, use a grubber or subsoiler to stir up the sub-soil 
without lifting it to the surface. Too much attention cannot be 
paid to good tillage. It is usually good practice to follow the 
plough with the harrow or other suitable implement, 

to break down the clods before they bake hard; but do not make 
the tilth too fine as this encourages soil erosion. Continue break- 
ing up new lands, as the earlier this is done the more complete 
is the decomposiion of the raw organic matter in the soil. When 
making hay of coarse legumes such as Velvet, Dolichos beans 
and cow peas, be sure that the vines are dry before stacking. 
Handle the hay as little as possible to avoid loss of leaf. Bundle 
and stock sunn hemp for hay, to avoid loss of leaf and protect 
it from rain. Lay in supplies of thatching grass for thatching and 
repairing roofs. The veld may be beginning to dry oF. Con- 
sideration may be given to mowing or otherwise preparing fire 
guards, as a preventative against veld fires. Mow grass for kraal 
compost. 


TOBACCO. 

The grading of the brighter grades should be proceeded with 
as soon as convenient. All leaf which has cured green should be 
bulked separately and be regularly examined to avoid serious 
damage through over heating. Tobacco seed heads, when mature, 
should be removed from the plants and 'stored out of reach of 
rats and mice. Care should be taken to store these seed heads 
with the pods uppermost, as otherwise much seed may be lost. 
Clear and plough the land soon after the crop has been harvested. 
Burn old stalks as a control measure against a possible carry 
over of disease. For Turkish type, harvesting should be pro- 
ceeded with as fast as the crop ripens. 

FORISTEY. 

Cultivate the soil in the ^mung plantations either by hand 
labour or by machine. The cultivation will conserve moisture. 
Hoed-out weed growth should be applied as a mulch round the base 
of each young tree. Be. careful not to pile, earth round the stems 
of young trees. Covering the stems with earth even for an inch" 
or two interferes with sap circulation and invites attack by ter- 
mites. Prune the young trees to single stems. Any exceptionally 
strong undesirable branch ' growth may be, checked by cutting' otf 
the leading shoot, but ordinary branch growth should not be 
touched. 

If not already done, steps should be taken to prepare seed- 
beds for, the' slower growdiig species— pines, cypress and callitris-— 
and seed of these species may' be' sown from now, until the '.end oL 



THE BHODESIA AGBICULTUEAL JOUBIsAL. 


5 * 51 ) 


June for planting during the coming rainy season. The soil should 
not be too rich and should not be over-watered. 

Gimus FEUITS. 

During the first half of this month autuiiin budding can still 
be performed if the sap is still up and the bark of the stocks slips 
freely. IFoprohitable and off -type- trees that have been headed 
back for top working and which have been carefully thinned out 
may have the shoots on which Febmary-Marcli buds have failed re- 
budded to profitable varieties. If the March rains have been suffi- 
cient and ploughing and cultivation have been completed, continue 
cultivation to retain soil moisture and destroy winter weeds. If 
a dry March has been experienced and cultivation has been badly 
performed, irrigation should be commenced or continued to keep 
the trees and fruit in ,good order. If not already applied to the 
iintlirifty trees which are late with their autumn flush, soluble 
fertilisers containing nitrogen and phosphoric oxide can be applied 
with advantage to these trees. The fertiliser should be worked 
into the soil with a cultivator and followed up with an irrigation. 
Exporters should have everything in readiness for packing the 
early fruit, which should be fit to market about the end of the 
niontli. Scale infested fruit will be unfit for export unless treated 
at once. See entomological notes for treatment. 

DECIDUOUS FEUITS. 

If not already done, orchards should be ploughed, harrowed 
and well cultivated to retain the soil moisture for spring blossom- 
ing and growth. Cut out all old fruiting wood of yoimgberries. 

Order all trees for winter planting during June- July. August 
planting is unsafe for many early growing varieties of fruits. 

Ail late apples should be harvested and stored or marketed. 

VEeiTABDE UAEDSH. 

, Sow at once all that isp-equired to fill up the vegetable garden 
/'before' the soil has parted with all moisture. Seeds sown now will 
'^germinate freely, and plants ■ will 'establish themselves more 
■'quickly than during the colder weather, which can soon be 
expected, A start should now be made at cleaning asparagus 
beds. This is a most popular vegetable and yet one rarely sees 

■ it' cultivated in the ordinary Rhode.sian garden. It is supposed to 

■ be difficult to grow, but this supposition is not borne out as, once 
established, a bed of asparagus is one of the most easily managed 

-.■.'vegetables'in the whole garden. Plant out from seed-beds cabbage 
.'.and 'onion plants into their permanent quarters.' So-w a full crop 
.-of peas, broad beans, turnips, onions, lettuce and radish, carrots 
'■-.'and beet, 

■ ELOWIE G-AEDEl*. ■ 

The 'garde'll ca'Xi' generally be . depeu'ded upon to make, a ..good 
^show in the autumn' and oa-rly '.winter,: provided that the - plants:-, lia've 
been previously kept -in a 'healthy condition by watering," 'mulching 
and ’feeding. Snapdragons -"gnd other seedlings, also 'Cuttings,', 'may' 
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now be planted out into their permanent positions. Sowing may- 
be made of hardy annuals, such as hollyhocks,, larkspur, clarkiii, 
pansy, petunia, sweet peas, gaillardia, godetia, lupin and candy- 
tuft. Bulbs of spring dowering plants may be taken up, divided 
and replanted. Put in cuttings of geraniums. 

INSECT RESTS. 

Although certain pests such as earworm and stalk 
borer may be in evidence, there are practically no operations 
against insect .pests oi maize that can be carried out economically, 
in April except the destruction, where • possible, of second genera- 
tion borers by making ensilage (see Mai’ch). Grenerai agricultural 
hygiene, of course, should not be neglected at any time of the year. 

Tobacco. At this time of the year the adult beetles of the 
lesser tobacco wirevrorms (Trachynotus) appear, and begin to lay 
their 'eggs almost at once. The resulting elongated grubs damage 
the LindergToiiiid portion of tobacco stems during the early part of 
the following rainy, season, damaged plants often becoming a total 
loss. The gerininating seed of maize may also be attacked (see 
maize seed dressing, October). No. economical methods of/protect- 
ii'ig young tobacco directly from attack by the wireworms has been 
found,- but the adults can be baited '.now instead, and the number 
of the wireworms present in the wet season can be thus greatly 
reduced. Lands which are to grow tobacco next season, even iieW' 
lands, should be watched carefully for the adult beetle, and baited,; 
if necessary. The bait is made up by dissolving 1 Ib. sodium 
arsenite (locust poison powder) in 10 to 20 gallons of water and 
using this poison so,Iution to moisten maize bran or meal, to the 
co,nsiste,ncy of a stiff dough. ' Paris green may be used instead of 
sodium, arsenite, but the dry poison should be thoroughly mixed 
with the dry meal before the water is added. ■ Some farmers report 
siicces.s with, as much as ISO- lbs. meal to 1 Ib. Paris green. Either 
mixture shoiiid be made into pellets or balls, the size of a golf ball 
or less, which should be placed in the infested patches in, the shelter 
of clods of earth if present, 'or in other sheltered places in which 
the adult beetles are prone to congregate during the day. ■ When 
necessary, such shelters can be 'made by distributing small heaps 
of grass" or bushes. The balls should be placed out in the late 
afternoon so that they may retain their, moisture in the evening. 
Baits can be re-moistened by sprinkling rvater on them. 

A be.ginning should be made early in uprooting tobacco ■ pia'iite 
in harvested lands, and if these lands are ploughed now, so muph 
the better. If, shamefully, seed-beds have been, neglected, all To- 
bacco and allied plants, growingun them should be destroyed at 
once. 

Cotton. „ Damage to bolls from bollworms may be notj’ced; by 
the Faring of the bracts and the dropping of the bolls. ,A.ll' dropped 
bolls should be collected and destroyed. Guinea fowl,, turkeys, 
etc., can be encouraged to destroy stainers. Stainers ' .may be 
attracted by traps ol'cotton seed or trash, and destroyed. . ; 

Potatoes.' Most ,of the potato crop. goes, into "storage" at : this 
time of the year— either by being left in the soil ■ or by being^hited 
and stored elsewhere.' .Tuber 'moth .should he, 'denied, access to: the 
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tubers in either case. Potatoes left in the soil for storage should 
continue to receive the protection recommended throughout the 
growth of the crop (see last month). When being lifted, tubers, 
if left out overnight, should be well covered early in the evening 
with a biicksail or double layer of over-lapping bags, otherwise 
they offer a tempting opi^ortunity for egg-laying by field-bred tuber 
iiioths. Where suitable field precautions have been taken, there 
should be no serious storage problem during the winter rnoiiths as 
far as insect pests are concerned. Infested tubers should be culled 
for immediate use or disposal during lifting operations, and not 
stored with clean tubers. Storage accommodation should be clean 
and moth-proof. Walls and ceilings of store rooms can be given 
a heavy coating of D.D.T. before the tubers are stored, and also 
any equipment, such as frames, which does not come into contact 
with the tubers. Seed tubers can be dusted lightly wnth D.D.T. 
powder. 

Orchard, Collect and destroy infested citrus fruit to keep down 
false codling moth and fruit fly. Bait for the latter, if necessary 
(see March). Fumigate or appby oil sprays against scale insects 
such as red scale. Soft scale may be killed by oil sprays or resin 
wash. Aphis is easily controlled by any of these, or by tobacco 
extract or home-made tobacco wash. 

Gardens. See extensive notes in ‘Hnsect Pests” for March. 

In most agricultural pursuits, remember : — 

Cleanliness. Aids Insect Control " 

PLAHT PATHOLOGY. 

Spray irrigated potatoes against blight. 

Control measures against fungus and bacterial diseases not 
usually required in April. 

Repeat recommendations for March treatment of vegetables. 

BOTAHY. 

Many grasses and plants, such as weeds or plants about which 
the farmer recpiires information, will be flowering. If an idea of 
their value is desired, it is first necessary to find out their 
' botanical, name. . This can be done by sending specimens to the 
Government .Botanist, P.O. Box 387, Salisbury. If pai'cels are 
, marked '‘OtH.M.S., Plant Specimens,” they may be sent post free. 

Flowering and/or fruiting material is required, and it is best 
to send two or three specimens of each. 

In the case of grasses it is usually essential to have the base 
' of the pla,iit cut at ground level or just below, for accurate deter- 
\ inination. If the specimens are pressed between half sheets of 
'n,ewspaper and then rolled into a cylindrical parcel they whli reach 
the '.department in suitable condition. Loose specimens in a box 
■hor;pther container are often unrecognisable on arrival. 

, PASTUEES. 

Hay-making should foe ■ completed this month, if possibler,,,aS;the 
protein content and nutrient . value of ' grass 'decreases'' 'rapidly ' with 
the onset of the dry season. ■ Yeld hay. should, be:, raked, up '■ 'into 
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windrows immediately after cutting (where power mowers are usedj 
the hay rake can preferably be attached to the mower) ^ as ex- 
posure to the sun reduces the palatability and quality of the hay. 

The feeding value of veld grazing drops rapidly in this month 
and high-producing animals are best grazed on planted pastures, 
where these are available, or on after-math pasturage from fields 
mown early for hay or silage. Failing this, pastures grazed down 
well early in the season will afford the best grazing and can be 
used towards the end of the month. 

CONSEEYATIOM. 

1. Construct new contours in green crops (as these crops have 
to be ploughed in anyway) while labour is available, oxen in good 
condition, and the ground soft. 

2. Rebuild old contours in green crops. 

3. Alaintaiii and clean out irrigation furrows, in preparation 
for winter crops. 


LWSSTOCK. 

Beef Cattle, xAIl cattle should, of course, be looking very well 
at this time of the year, and in most herds the bulls will be running 
with the cows. The question of keeping them in good condition 
should be emphasised and, if necessary, they should receive some 
supplementary concentrates. Under intensive or semi-intensive 
conditions such as practised in the higher rainfall parts of the 
Colony, bulls should be taken from the herds towards the end of 
the month. On many farms and ranches the steers and culled 
animals will no^v be in their best slaughter condition,, and arrange- 
ments should be made for their disposal before they lose condition. 
In certain parts wLere either particularly good grazing or feed 
such as mealie stalks is available, it may be possible to not only 
hold the condition of animals but also fatten them a little more. 
Whenever this can be done it will enable the producer to market 
his stock a few months later wRen prices are better. DonR forget 
to check through all calves and see that none require de-horning 
or castration. If not yet done, they should also he inoculated for 
quarter evil. 

Dairy Cattle. For the productio,n of milk the grazing will not 
be of much value, and the cows should be so fed that their produc- 
tion will be maintained and not allowed to go down. At this time' 
of the year quite a lot can still be done to 'stretch the summer' by 
means of feeding greens or grazing the cows oE' " greens as was sug- 
gested for March. Young stock should be carefully watched, and 
also given a little supplementary feed if they require it, A con-; 
ceiitrated ration for dairy cows should contain not less than about- 
17 per cent, of protein. The dairy , rancher should now watch MS '. 
cattle very carefully, and' unless he has ample feed available' it will'' 
probably pay him to discontinue milking the majority, of the cows, 
so that the . calves will do well. 

Sheep. The sheep should still be looking' very well and' laiiib^,, 
ing should be in full swing in all parts of the Colony. Iwes with' 
lambs should be given particularly good conditions so that ' they 
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will have ample milk for the youngsters. (Grazing oo legiime stubble 
or hay aftermath will be of great a.ssistaiuaa Do not forget to con- 
tinue dosing and to keep the slieep away fro.ni v]e,is and other* wet 
places. 

Pigs, I'f sufficient separated .milk is .not avaiiabh:^ so tl'iat tire 
pigs will gr^t not less tlian o.ne gMllo.n each per da.y some (.'.‘irease 
meal should be irududed in the ration. I.tlu*. .young, |)igs must c,k) 
well aiid be piislied hard, othei’wise they will not turn oiit good ant,l 
economical porkers or bac-o,oers. T.h'e pens slmiild a.lso be wiill 
bedded. 

BAIEYIIIG-. 

These are usually the most favouiaible months for da,iry opera- 
tions. Cooler nights are now in evidence, and iheiaj is nsuatly 
little 'difii(:.ui.lt.y in maintaining lo\v teinperatiires in 'the kf 

eleraentai“y precautions are taken, all cream dcd,iv(n‘ed tr) 1:1 u‘ 
creamery sliould be .first grade. 

The. need :for. high -testing cream is not so important as <,{in'iiig 
.the summer months, Pi^ovided tire cream is chrspatclied, tr.) the 
creamery three times a week, the test may be drop|:)ed to 

. The need for cleanliness in all dairy operations is eciually 
Jmportant during the cooler months as during the luvt i,u:n'iod. 
Eeg.iilar sterilisation o:f all dairy equirnnent after usc^ slujuld a 
regular daily routine. 

. Immediate cooling after separation, should be aimed at ilirring 
a.ll seasons of the year. Organisms, tliose both, luirrrd'ul jwui 
Oienciicial to cream production and ripening require wa'r.inth for 
'growth and reproduction. Deprived, of 'this, they are unable to 
prodiico undesirable fer.n,iontatioris and the ripening process is l(d‘t 
in the hands of tlie creamery ormrator wlierc it b(d,o,ngs. 

VETEPJHARY. 

Horsesickoess and El'uetongue may increase.. If dipi't.ing of 
ca.ttie has been syste,ma,tieally carried out, tic,kd.)orrie il,ise;f,fu'‘s 
.sliould be ,decreasi.ng, but i'f dipping Ims lioen ,neglet'*'l.(:Ml tlii'y 'will 
continue and cve,n increase. 

EO'CJLTSY, 

The popular conception tliat the .farming fra.tci"n!ty is 
bound with by-gone traditions is n.'apidly fading. Tlc:! Ilidj'l <"»,r 
poultry .harming as it presents Itself to-day represents alu'iofit a 
'.'ec)inplet,e .change of front, the result of breadth of visii'u.r ej!ah,|ii'ig 
■'..'the ..expansion,' .'of .successful branches and the scra|.,jpiMg of iini.'iro- 
','ductive lines and methods. Much of the smugness lias vanished 
and wo, have become more, unbiased both in practice and outlook. 

Could one have visualised some years ago ,ma.o''ii,u(',)th etcudni’ 
incubators and the present day demand for daymk:! cd:ii,('*ks 1 dim 
incubation .season is now with'us. It is' the di.tn,a'X of much fidil 
work done in the selection of; breeders,, and it cnhiils all tln^ intri- 
mgte business of. iriating,.. pedigreeing, and prcdiinhuiry tesf-iiig of 
'h'bir^s-’fo production and liveability. Great changcB^hnvc taken 
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place .since we climbed" from the bottom rung of the ladder. We 
have found that recording and pedigree breeding is really the 
foiiiidation of the inxlustry. 

>Selecfced females of not less than 200 eggers should be placed 
in the iiock breeding pens. Males for these should be the descend- 
ants of dams with records ranging from 220 to 240 eggs per ariiiiiiii, 
preferably of the same family or ancestry, and not closely related 
to tile females. 

For maintaining the pedigree lines it isoieeessary to make some 
ari'angement for keeping the stud stock separate from the rest of 
the iiock, for which purpose smaller breeding units ' are recoiii- 
m ended. The breed influences to some extent the size of the breed- 
ing units, and with this also the vigour of the male birds. Breeding 
pens of eight to ten. females in the Heavy Breeds, for example, the 
Australorp and Rhode Island Bed, and ten to twelve females of the 
Light Breeds, for example, the Leghorn, to one male sliould prove 
satisfactory for small breeding pens. 

The selection of the breeding stock should be. made at least 
fen days before collecting the eggs for incubation. If less time is 
allowed, the imiximum fertility niay not be obtained at oncev Blither 
imllets or hens and either cockerels or cocks can be used in, the 
breeili,ng flock. If cockerels a'r.id pullets are used, tliey must be 
well matured, and not less than .nine months of age. Hens are 
better tlian pullets, mainly becamse it is desirable to record them 
the first year as pullets; they are otherwise an unknown quantity 
in regard to production and liveability.' Yearling and two-year 
iie.ns are better than older he.ns, but normally gO'Od |:)e digreed 
stock may be used for several years, as long as they are iisefiii 'a.s 
breeders. 

When pullets are used as breedeivs they should lie mated with 
cocks .ratlier than cockerels. Where cockerels are used they sliould 
be .mated with hens rather tha-n jmllets. The general use of pullets 
for brcedi,r, ig is not a good i.iracticc. 

ddie l)reediug stock must be providcal witli comfortable quar- 
ter's — well veirfllated without draughts, and .not overcrowdcM:!, .four 
.square feet of floor space prer bird should be allowed. The birds 
sill, mid be well .fed t.o keep the.m i.n good eo.nditio,n. The grain feed 
sliould be fetl in litter 'to induce exercise and the mash given ad lib' 
ill lioppers. A supply of green food daily is important. Provide 
suitable eon(litio,us for dust bathing. 

Tliere is 'the question, of the selection of eggs to lie inc‘ubii,.'ted, 
and theii' stora.ge. Eggs for incubation, must be not less tb„ai,r 2 ozs. 
in weight, and not to exceed 2 - 4 - to 2 '.\ ozs. The hatchability of la'rge, 
eggs is not always satis,factory. Uniformity in, size, shape aiitl 
colour, with close shell texture, are' the chief points for which to 
a.im. The s'torage of eggs under suitable conditions is irnporta'uty 
suitable egg racks are easily constructed, and it is preferable bto 
provide some covering. A' cool room, free from draughts, 'sho'ulc! 
be the aim. A room temperature. 'Uot exceeding 65 degrees,,,, meets 
the corulitioiis best., )Store with' small end down,' and' it is .prefer'- 
able to tilt or tu:r,'n the eggs daily during the.stora'ge period. . Eggs 
slio'ttld bo .placed in the incubatcirg in a fresh 'condition, weekly if 
possible; stale eggs res'ult in poor hatchability and dead in shell.. , ; 
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GENEEAL OEOPS. 

Wltehweed will still require attention in tlie siooked lainla 
lis well as ill the standing maize until the first good frost kills it. 
Continue to cut and stook maize as it matures; make the stocks 
small to assist drying, and to prevent increase of di|)lodiM. 8ee that 
the stocks are secure, and pick up plants lying on the groinid. Coic- 
tiniie ploughing between stocks of maize. Give ail maize husked, or 
in the husk, a chance to dry before riding to the duiiips. Do not 
begin shelling if the ears are still damp. Do not use new bags 
for harvesting maize; use cane baskets to save bags. Make the 
dumps of iinhusked ears as small as possible; the smaller tlie (Ium|) 
the quicker tlie grain will dry out. Grain on the cob dries 
exti’eiocly slowly, if at all, in dumps of large size. Do not mix: 
Iinhusked ears from the stocks, with drier ears in a separate (iuriq). 
from the standing crop. Keep the drier ears in a separate dump. 
Shell, bag, and stack such maize separately. When cutting maize 
for stook ing, insist on the stalks being cut at ground level. The 
plough will not bury roots with stalks 8 to 12 inches high, A long 
stubble of stalks makes clearing of the ground for ploughing 
tedious and expensive. If not already harvested groundnuts 
should be lifted before the first frosts damage the hay. Sow 
most winter cereals on vleis or under irrigation, early 'this 
month. Feed your sweet potato vines to stocdv before they 
killed by frost. Dig and feed tubers from end of niorrth onwards. 
Towards ends of month harvest cattle pumpkins and melons, and 
handle carefully. Avoid bruising to prevent rotting. Place them 
in a dry situation in the open, and in a single layer. Siqiply 
plenty of roughage to cattle pens, kraals, and stables, to iiici'case 
the compost supply. Cart ripe compost to lands for spreading. 
Do not attempt to plough in dry giaiss or quantities of maize 
refuse. The plough will not turn it under, and it will imt rot 
before next planting 'season. Put such refuse in tlie (u:)m|)osfc k,raals 
and make 'a good job of the ploughing. If the wcmtlmr Si'Cnis set 
fair cornmence bricjkmaking. A small kiln of lirieks always cm 
"hand .is useful. As laboiu’ permits, retliateh buildings in iiem'l of 
repair.. Overhaul, grease and }:>ai.nt planters, drills and otlim,* 
I'niplemeuts not required until next season, ami store away iinde!‘ 
cover. Place fertilizer orders for next season. Elic 
■ploughing of new land, (broken up earlier) s}n.)uld be piislKui on 
,'witli as opportunity occurs. Remember that cutting lucerne 
.before, it commences to flower weakens it. Give it a rest during 
the cold months, and cut oats instead. Keep on mowing grass 
. for kraal compost. 


TOBACCO, 

Curing should be' completed as early in the month as possible 
to prevent loss ' from' 'frost. The 'bales of tobacco should be 
examined and turned weekly 'until they are despatelied from the 
farm. All bulks '.must' be inspected' i^egiilarly and turned if 
necessary. ' Tobacco seed' should be shelled as soon as the seed 
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pods are dry and the seed carefully labelled and stored in a dry 
place. The stumping, clearing and ploughing' of new land, if 
operations have not already eonimenced, should be no longer 
delayed. Land which has just produced a crop should be ploughed 
and harrowed as soon after the harvest as possible. 

Turkish Type. .A careful watch, should be kept over the 
tobacco in bales and these should be turned at weekly intervals. 

FORESTRY. 

Start pricking out coniferous seedlings into tins or beds when 
lateral roots have developed, and keep pricked out plants under 
partial shade for about ten days. Deciduous trees which are pro- 
pagated by means of cuttings should be taken in hand. See that 
the fire lines are in order, and, in the case of woods which have 
formed canopy, remove inflammable material along the edges of 
plantations. 

CITRUS FRUITS. 

The harvesting of the early rii')ening fruit should be conimeneed 
about the first w’eek in May. Exporters should cure their Wash- 
ington Navels for a longer period than usual ; this will enable them 
to detect the thick-skinned fruit easily. Where necessary, irrigation 
should be continued up to within ten days of harvestitig. All 
ploughing and cultivation should be completed witliout delay. 

DECIDUOUS FRUITS. 

All holes should be completed and kept in readiness for 
June pJanting. Ploughing or digging and cultivation should be 
completed without delay. Overhaul the spraying machines. 

VEGETABLE GARDEN, 

It will be necessary during the early part of the niontli . to 
clear off 'wiiat remains of summer crops, such as haricot beans, 
pea,s, .cucumbers, etc. Where winter deep rooting vegetables are 
to be grown, .such as carrots, parsnips and beets, the soil and'Bub- 
soil sliould be deeply worked, so as to allow a ready I'oot rmi for 
tliese vegetables. ..A dressing of agricultural lime will, be of great' 
vali'je ir:i every section of the kitchen garde,n. .At. }> lb. pen' BC[oare 
yard this will., especially help to minimise future attacks of insects 
ai'id fungus attacks. . New asparagus beds may be made tliis" 
montli; old beds sh.ould be ■ cut down, cleaned and kept in good 
order ; also a light dressing O'f stable rtianure may be gi'\'en to the 
beds. Plantii,ig may be made of all seedlings, such as cabbage, 
ca'iili 'flower, lettuce, onions, etc., and seeds of carrot, leek, lettuce, 
onions, peas, radish, turnip, parsnip, broad beans may be sown. " " 

FLOWER GARDEN. 

The .mo.'n'th of May is a suitable one 'for' 'the preparation 'of 
new flower beds. The ground should' be well trenched, ,S'nd "if of 
poor quality, a light' dressing 'of "well rotted' inarmre will be- ;.a 
distinct advantage). Too heavy dressing is not advised, ' as too 
rich a soil is likely to produce an abirndance of foliage and 've.ry„ 
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few flowers. It is not too late to sow sweet pea S€‘C‘tL«,, tlie 
best results come from early planting. By this time all bull)s for 
spring flowering will be planteih i.)('l{'il'iin<uins aricl oilim* 
aceoiis perennials may now be (?nt down, nnd if rM,M,‘ess.'iry I'flo.'it 
up, .divided ai':u,l t‘e|.j!;rfiled. 

IHSiiCx FIRSTS. 

Maise, Clean up all sites and sheds ■wdiieh, are to be Ifitivi’ 
for the teiripo,rary or pcnnniKnH:. storagtj ot grain, ,, altliengls you 
may lia'V'e done so at the end o,f last sea.8un. W’licre |ri'a.ct:ieal„'>le, 
new sites should be used. ]Lvaini.ne about IOC) of the cuirs having 
e>:p>os,ed which may be growing near old sites- It a .fair 
rentage of tliese reveal the presence of weevil, the site is |Tr(>bal,)1y 
ln,fested. .If thivS is the only source of infestation, an e.,x:n.niimitiori 
a few lunidred yards should reveal a lower porcfciitoge of 

weevil, a.iul a new site can be chosen. Preiiarc pletity of sjaiee on 
the chosen sites for pigeon-holing the stacks in order to dry the 
grain out thoroughly, especially if you inten.d to store it on the fa,rnu 
If' grain, silos are empty, clean them out tlroroughly and. edean u[,) 
the vicinity. Storage sheds and their vicinity should ke[)t clean 
as a„ regular routine. If empty, such sheds may be tveateil by 
.spraying D.D.T, outlie walls, rafters, equipme,nt, etc,, as described 
.iiiider '‘‘Insect Pests’’ in reference to tobacco sheds in iSepiiunber. 
,E,liw:iiiiafce rats and seal up rat holes and crevices into wl:iich grain 
.may, have fallen or may fall. 

Tobacco. ' Continue baiting for false wiroworin if adults arti 
still' present (see these notes last 'mo.nth). ■ Get ' tobixeco lands 
c,leared and ploughed where . possible. -After ’May, there will 
only two months left iir which to destroy all Virgi,ni;:,i. plants, i!)- 
eluding roots, to prerenf reijrawth. Start now. Plants will 

mo,re easily a;nd the soil wd.ll take the plough, to bettei,* adva,!']- 
tage. 'Some of your troubles this year could probably havi-' l>ei',*n 
'avoided' by ?ui earliei* start- last year. 

Cottoa, 'Co,ntiniU3 trapping and destroying staffners. All fallen 
'.bolls should. ]')C collected a'tid destroyed, 

Oiclia-rcl* For elt:r,us imsts, .see. M'arch an.d “b'lsio't 

"PestBp nok'S. False', codling moth and fruit ll,y may infest tlii! 
fruit ^of guava during the airtiimn and winter. 'Collect and dest-roy 
fallen-'and, stung fi.aiit, (prematurely ripened fi'uit is ofi.en ft. nine! 
:":t'o, 'be infested). Use the bait sxiggested for fruit .(ly- <»n ei,.t,rus in 
' 'our .Alareli notes,, or substitute a bait made by niixhig .tl , or,, .of 
lead 'arse,!iate powder to a smooth paste with a little water and 
inccnpnjrating this paste in a solution made by- dissolving l'l)S, 
of white- sugar i,n 4 gallons' of water. This bait should be agit^ated 
'.treque'ntly, ' whilst being applied, to - keep the lead rirsenate in 
sns[)ension. ' It should be .freshly made for- each a p pi j cation. Apply 
as directed iii Alareh -or Octoher “Insect Pests.” 

G-'ardea. '-See,, March notes, and be prepared to- eomb,at a-phia 
and Ragrada - bug on, plants of the cabbage family. 
l|''y,f':, AB',',,'inos^ .agricultural .pursuits,- remember 

' , \ Ciimil'inesi^ Aid>s fm^ect Uon/ro/ ” 



FARMlJsilJ CxVLEN 




PLAHf PATHOLOGY. 

Spray irrigated potatoes agJiiinisb blight. 

Control measures against ikngus and bacterial diseast^s not 
usually required in May. 

Repeat recoriimendations for March, treatment of vegetables. 

BOTAxYY. 

Many grasses and plants, such as weeds or plants about wliich 
the farmer requires information,, will be flowering. If an idea ol 
their value is desired, it is first necessary to find out their 
botanical name. This can be done by sending specimens to the 
Goveruii:ierit Botanist, P.O. Box 387, Salisbury. If parcels are 
marked “O.H.M.S., Plant Specimens,^ ^ they may be sent post free. 

Flowering and/or fruiting nuiterial is required, and it is heist 
to send two or three specimens of each. 

In the case of grasses it is usually essential to have the base 
of the plant cut at ground level or just below, for accui'ate deter- 
inii-iation. if the specimens are pressed between hall sheets ol 
newspaper and theii rolled into a cylindrical pjarcei they will reach 
the department in. suitable condition. Loose speciniens in a box 
or other container are often urireeognisable on arrival. 

PASTUEES. 

Improved vlei pastures will be pjarticularly useful during this 
iiio/itli in providing grazing for dairy stock. Care, however, , should 
be taken to avoid too close use, as this will reduce their carrying 
capacity in the spring months. 

Paddocks rested during Febniary, March and April sliouid 'be 
o])ened for autunin, and winter grazing. 

'.Mbwdng operatio.ns should be continued to provide material 
for compost making and as a cieaning-up operation. 

COKSEEYATIOl'. 

1. Construct new contours in green crops (as these crops have 
to be .ploughed i,n anyway) while labour is available, oxen in good' 
condition, and the ground soft. . 

2. Rebuild old contours in green crops. 

3. Mxaintain and clean out irrigation furrows, in preparation „ 

for winter cro}:)s. ■ ■ 


MVESTOGK. 

Beef Cattle. In most parts of the Colony cattle will now 'Start' 
going off in, condition, 'and careftt.1 management should be practised 
wi'th a view to maintaining their condition as long as poBsible, ,, In', 
the higher .rainfall parts the. bulls will now he out of the herds/ but 
in the areas where they are still mnning with the cows, care, sliould' 
be tfike,:n that they do not get too thin and weak. The, cows with' 
calves, should also be watched very carefully .and given' all , the' 
necessary additional attention, which wag recom,mendecl earli'cr 
the year. Fat stock should also he sold where necessary. ' In pa'r,t,s,',' 
where beef' cattle are .farmed intensively' and 'where grazing is mi 
too goo'd, 'the young' 'stock shouh.l be fed some supplements to' kee'p 
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them going. Excellent supplements for this purpose are a claiU? 
ration of 1 lb. of cotton see^ or h Ib. iiiaiise, plus ^ lb. iiionkfay nut 
cake or 5 to 6 lbs. good legume hay. It is also now a good tiiiie 
to wean the early calves. They will, of course, definitely require a 
little suppleii'ieiitary feed to prevent them from going i;);iek. Tlioy 
slioiilcl be kept j‘n well bedded pens or in a good |:K'i(i{loek in 
they can graze and receive their feed. .Ihdlocks whidi arc* inij;*ri(h:‘ii 
for fattening in pens should either he |>ui in before tliey s'ia,rt,i livsing 
condition or run on the stalks for a month or two. Iliis will kefv|,i 
tlieiir going very well and let them fill out still more. - 

It is now a good time to see to fire-guards, ami these should be 
well and properly made, not only along tlie boundary feuc'es liut 
alsO' across the farm so that it will be cut into a suffieieiit iiinnher 
of blocks to prevent large areas from being burnt out. 

Baii’y Cattle. For good dairy cattle the veld will now ha.ve 
very little food value and in many jiaris of the (h:)lony it will bc’‘ 
advisable to pen the cows and. in the pens feed them on veld hay 
or maize stover as well as a good ration of legume hay and silage, 
•This will be of. considerable assistance in keeidrng up' |:..)roductio.n, 
•The young stock should also bo watched and finl if .necessary, 
Dairy ranchers should now definitely disiuiintinue milking unless 
they have ample supplies of good quality roughage and some con- 
centrates. 

. , Sheep, Lambing will now be coming to an end and it will 
be ■ advisable to keep the ewes and lambs on the best grazing. The 
herd boys should also be watched so that they do not .herd tlie 
, sheep too cdose together. Dosing should be continued, steps should 
also be taken to ei.i,sure that the ewes wi.ll get a little supplementary' 
feed in the form, of aftermath grazing or stubble or legume hay to 
ensure that they wdli have lots of milk for the lambs. 

■ Pigs, On farms very little separated milk will be available, 
and it' will be as well to see that -sufficient carcase meal a;nd !>or,ic^ 
.meal are included in the rations. All pens should also be wc.ll 
..bedded ami some, green feed fe'd to the pigs, 

BAIEYIHG. 

',:'At this time of, the year -little difficulty sliould be e,x|''iericncc('l 
in', producing cream of first, grade quality. 

Ca.re should , be exercised during the wi,nter ..months to 
^'.-e'usure'; that the. milk is not allowed to become too cjold before 
separatio-n. ' , . ' - 

For effi'Cient skimming, milk should be separated immediately 
after milking at a -temperature of. not lower than 90® F. . 

V-. This'"- should be a. good period in .which .to' overhaul dairy 
-'-.'Equipment.' 

'i',':v';:''The,.8ep-arator-sh be examined- for any signs of wear, and 
worn parts replaced. True up 'the separator so that it is 'standing 
level on a firm, base. 

buck6,ts, straiucrs, etc., for .signs of wear and 
. arrange for rusty .mtensils to be retinned and unserviceable ones 
to be replaced. ■ ■ 
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YETERINARY. 

Horsesickiiess and Bluetongiie may still be in evidence, also 
Lumpy Skin Disease, especially if there are no early frosts. On 
well dipped farms deaths from tick -borne diseases should have 
finished. Quarter Evil often appears during this month. 

POULTRY. 

The successful rearing of chicks is- actually the pivot point up'On 
which the success of the poultryman turns. The aim should be, if 
possible, to raise stock in growth and substance equal to, if not 
better than, the parents. Any deterioration in this respect, especi" 
ally with successive generations, is likely to court failure. The first 
essential for the successful brooding and rearing of chicks is to 
provide them with healthy conditions for adequate growth and de- 
velopment with the minimum mortality. In order to attain the 
required comfort of the chicks, which does not mean coddling them, 
it is necessary to provide suitable brooders. The requirements 
are 

1. A Hover for the protection of the chicks, mainly for warmth 
and seclusion when they need it, either in, the tireless or 
headed types of houses. The chicks need a continual supply 
of fresh air, or ventilation without draughts, which means a 
reasonably free circulation of air, with hygienic conditions. 

2. The brooder must be large enough to accommodate the num- 
ber of chicks without overcrowding. 

3. Sunlight in the brooder for warmth and comfort, which also 
is nature’s most effective gerin destroyer. 

4. Safety from fire should not be overlooked in installing heated 
brooder devices, and in the case of fireless brooders pro- 
tection from veld vermin. Temperatures must be adequate 
and capable of easy adjustment and the chicks allowed to 
choose for themselves their own requirements in regard to 
warmth. 

5. Convenience of operation— brooders which can be easily 
(deaned, and convenient for feeding and watering. 

'Exercise and fresh air are mdispen sable to sturdy growth. ,At 
the same time, they must be provided with some fonn of protection 
or warmth in which to go whe'n they begin to feel cold. They must 
also have elbow room for exercising away froiii the hovers where/ 
the chicks can run about, scratching in litter and feeding. 

Cannibalism is a pernicious' habit undoubtedly iridueed at .first- 
by curiosity, the result under intensive conditions of the moving 
feet of other chicks, and as they 'have a natural taste for animal 
products, when blood is exposed, they seem to persist to the'.extent' 
that the vice i-s transmitted to others.. Cannibalism is fostered—, 
( 1 ) by overcrowding the chicks instead of giving them roomy quar- 
ters, and (2) by monotony through a lack of. exercise and possibly 
a deficiency in the rations. 

Keeping the chicks busy, by , regularity in, feeding— the .grain' 
.given at frequent intervals, .a little at a time, and supplying, freshly 
cut grce'ii food, and keeping them interested, goes a long way ,in 
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preventing vices. Hen-reared chicks are not crowded in large num- 
bers into small pens. Do they develop vices such as caniiibalisiii 1 

The floor area of the brooding accommodation, including tlie 
liover, should be about h sq. ft. per chick less than 4 weeks of .‘ige. 
The area should then be increased to alloAV for exercise and growl: In 
Separat'iiig the sexes, especially of large hatches whi(‘h iisiially con- 
tain 50% pLillets and 50% cockerels, is a safcisl’actory inelhod ot 
providing ino:re room, otherwise larger accoirimodation imist be 
provided for each sex housed separately. 

Now let us consider the question of chilis to which brooder 
chicks are so often suscei:.)tible. First, there a:re the t:ravelied ciiicvks 
which arrive at their destination apparently \ery healthy and full 
of bloom; there are also the local hatches whicli take })iac(3 in dull 
cold 'weather ; are placed in their brooders, and in a few diiys tinry 
begin to droop) and die off. The mortality increases daily, |)cr!'n‘vps 
for ten days, then stops. Post-mortem shows a eliiil on the bowels, 
or perhaps iiiilaoiiiiation of the lungs, and obviously tlie cliieks 
have been chilled from the time they wnu'e placed in i.lic broodcu’s. 
Not all of them would be chilled, hence some of tlimn are not 
affected, but there are others which survive, puny, weakly clucks. 
We may find some of them die even at three or four monitis old, 
and generally the kidneys and digestive organs are aff«,''M;*tcd. 

Then there is another kind of chili which Is corumon in lic;it<‘d 
brooders. Chicks begin to die, and coritinuo to die; p>osiuni:!rtem 
reports show congestion of the lungs. Enquiry into the conditions 
shows the chicks have been over-heated. When let out in the .morm- 
ing they rush to the water vessels, and some often are found to i;a:‘ 
"Staggering, falling about and dying in a coma. In reality wha.t is 
happening is a lack of 'ventilation under the hover, or, pmssibly, 
too many chicks for the size of the brooder. This, causes the (‘hicks 
to ,beeo,me moist and damp a.nd gives the impression tiu’pv ari,^ 
sweating. ' On being let out in cool air in the :morriing they a, re 
chilled. Some die and others survive, only to exi.st, arid m:>t 'to 
grow satisfactorily. The damage done is permanent. 

It .must be mentioned that too many people sta,rt |■)oultry 
'i,n.g with too little kiiowdedge ; the result is they have to pj"iy ilir<,uig!] 
losses, sustaii'ied for the ultimate experience gained. A !siu(,iy' cb 
the requirements for successful brooding is im|'>ortanl;. 


JUNE. 


aENEEAL OEOPS. 

Select seed from the very best of your own cu’ops, ■ You simuld 
always kee;p more seed than you -need for planting. ,l,)o iiot shell 
and ride your maize to the railway '.unless it is "fit for export or 
market. Provide ample dunnage, .for your' mai.ze sfc:u*k(Ml at, ilie 
..railway,, , or ' on the 'farm ; miaize' cores' are 'bes.'t. Select piuiipk'rfi 
and melon, seed from th'e be^st specimens. Support your agrituil- 
tural show,."' a',nd make it, a success by ■ ''preparing and entfudiig jts 
many exhibits as you •cam" .No' one' is more to blanie for a poor 
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Show than the farmers themselves. Alake a i,ist of the ■seed 
reqiiirementvS for next season; where purchases must be made 
place ■ the orders early. 

Veld fires must be anticipated and, if .not already attended 
to, tlie mowing or biirr.iing of fire guards, both boundary and 
i,iiternal, should be proceeded with. Carry on with mowing grass 
for compost as long as there is any worth cutting. 


TOBACCO. , 

The grading of tobacco should be proceeded with. Any bales 
stored on the farm should be turned occasiona.liy, especially where 
one bale is placed on top of another. Arraiigenierds for the 
grading of tobacco seed should be made^ for the coming seaso,D. 
Growers purchasing tobacco seed should place orders early with 
reliable distr i butors. 

Turlds.li Type. All remaining leaves on the plants' should ' be' 
harvested as rapidly as possible to escape damage by frost.' .Leaf' 
which will not colour readily should be wilted before exposure 
OB a,iring racks. 


TOSSSTRY. 

Care should be taken by further ploughing of land or burning, 
of grass that all fireguards round plantations are in, good order 
a,rul effective. Thinnings, where necessary, may be continued'' and 
fellings which a,re to be made 'should be carried .out. Guttings of 
deeid'i'ious trees may be taken and struck now. The ' pricking out' 
of conifer seedlings into tins should be continued, and sowdiig of 
such seed for the coming planting season may be completed. A 
coinmeneen:ien,t may be made on prepara tio'n of land to be planted^ 
duri'!"'ig the ensuing season, e.g,, by stumping if necessary ■ and 
plough i'!')g where practicable. 

OITEUB FEUITS. , 

Early ;ri|„)ei!ing fr'uit iinust be harvested and 'marketed without 
delay. 'Mid-season varieties will be fit for packing early i,n'tJ':ie' 
moi'd"'h. 'Idicse should be sliipped as early ns possible, so I'ls to 
e'xfcend tlic late variety export season as much as possible.'. M,‘ost', 
late riperiirig' varieties' will require ir'rigating diirijig the niontli. : 

A S'lriall arnoiuit 0.1 pruning should be done to keep; balanced 
gi’owth of trees. If !u.migatk)'n is to take plac'e, reniovc the, S'lnall 
bra'ncli'es that touch the ground; cut' out all dead wood and' water 
shoots., 

BEOIDlJOirS fRITIT'S. 

General pruning may be .done this month „if' the' leaves,' have, 
fallen. , This should be confined, as far a^s possible, to ,tlie thinning 
out of diHoascd, weak, broken and, dead shoots. Shorten ' back , half « 
W'uy lo'i'ig fruiting wood. 

trees 'may be; reduced in height, and old and U'npro;fita,ble 
trees headed back to induce the growth of new fruiting'wood.. 
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Trees that shed their leaves late may be pruned in July. Give 
a' dormant spraying of lime sulphur 1 in 15 after pruning*. The 
necessary preparations for planting trees should be €oni|)Ieted 
during the moi:ith and planting commenced towa/rds the end of tlie 
month. 

Cultivation should be continued. Rcnnove all precocious 
peaches when pruning. For moss (lichen) on trees^ whitewash or 
spray w'ith 1 ib. Copper Sulphate to 25 gallons of water. 


YEG-ETABLE GARDEH, 

All available space in the garden should now be thoroughly 
trenched and manured, the soil being well worked and loosened. 
Vegetables planted out for wdnter crops should be well and con- 
tinuously cultivated which will help to bring them along quicker 
and with less watering. Late-bearing tomatoes should Jje slieltei'ed 
from the cold winds by a grass shield. Beet, radish, carrot, par- 
snip, turnip, onion, leek, mustard and cress and tomatoes may be 
planted. Lift main crop potatoes. 

FLOYTER GAEBEN. 

Annuals for early spring flowering should be sown, pi'efes’ably 
ill paraffin tins cut lengthwise, in a place sheltered from the wind. 
■^Perennials, shrubs and ornamental tree seeds may also be sown. 
Trees, shrubs and roses should be pruned and all dead wood 
removed. Sweet peas require constant attention. Put in hard- 
wood .cuttings of shrubs. Keep violets watered regularly and 
weekly applications of liquid manure. 

INSECT PESTS. 

Maize. Clean up and plough lands as soon after harvesting a>s 
can.' be done. This is less essentia] at this time fo'r stiilk borer 
control, but helps considerably against other major and minor 
maize pests. Vlei lands infested by black maize*, hendir* should be 
ploughed' nov/ and, where practicable, turned over to i')igK, whii-h 
, can root out many thousands of the grubs. IL,u’tl,uM‘ and frequent 
'cultivation in the hot dry season 'is very effecjtive in lands infested 
with this pest, but will be less necessary whm’cj pigs hivve ■ be*CH'i 
■used. ■ 

. '''Tobacco'. Tobacco whitefly, which transmits tlie virus ('»f l<*af 
curl disease, breeds s'iowly but surely through 'the winter and 
increases rapidly in the spring. Its corarao'nest host iilant even 
at these, tinies is tlie tobacco plant. A beginning should be made 
.not later than NOW to destroy all volunteer gro'wtli, regrowtli, 
aiidtok! roots 'and stalks in order to iirevent the winter 'p'ro|)aga- 
'■. '; tion^ and ■spring increase of this pest. Living tobacco roots in t'he 
'/'/.soil can throw. up, regrowth sooner or later, and the foliag<:^ is 
meat, drink, and housing accommodation ' to appreciate white- 
'..■■;'tievS. ■ Contented whiteflies, should 'have , no place on your farr'.m 

'/For citrus, and guava posts, ■ consult: .'the^ “"Insisct 
; Pests’’ notes for the last three- months. The. wi:nter 'crop ■of figs 
is liable to be, infested by the grubs of the fig weevil. .The . in- 
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fested fruit should foe eollected and destroyed. If this has been 
done regularly throughout the neighbourhood for the first crop, 
the second crop is not likely to suffer much. 

G-axden. (Jnions suffer from thrips. Consult notes for control 
of thrips on citrus given in ‘‘Insect Pests” for September. 

Lands in General. Early ploughing is in general the best from 
the point of view of insect control, as it helps to kill weeds on. 
which many pests persist. Repeated and thorough ploughing of 
eelworin-infested soil in the dry season reduces infection. 

In most agricultural pursuits, remember : — 

“ Cleanlhiess Aids Insect Control ” 

PLANT PATHOLOGY. 

Spray irrigated potatoes against blight. 

Control measures against fungus and bacterial diseases not 
usually required in June. 

Repeat recommendations for March treatment of vegetables. 

BOTANY. 

Many grasses and plants, such as weeds or plants about which 
the farmer requires information, will be flowering. If an idea of 
their value is desired, it is first necessary to find out their 
botanical name. This can be done by sending specimens to the 
Government Botanist, P.O. Box 387, Salisbury. If parcels are 
marked Plant Specimens,^' they may be sent post free. 

Flowering and/or fruiting material is required, and it is best 
to send two or three specimens of each. 

In the case of grasses it is usually essential to have the base 
of the plant cut at ground level or just below, for accurate deter- 
mination. If the specimens are pressed between half sheets of 
newspaper and then rolled into a cylindrical parcel they will reach 
•the departnierit in suitable condition. Loose speciiiieiiB in a box 
or other container are often unrecognisable on arrival. 

PASTIIEBS. 

During June both veld and vlei land are in a dormant condition, 
so the farmer with dairy or , high-class stock should rely chiefly on 
feed (legume hay, silage, veld and planted pasture hay, etc.), 

M'owirig operations should continue to check, scrub and', weed 
growth, to clean up pastures and to provide material for compost 
making. Remember that, mown pastures need never be burned 
' and that mowing is one of the best means of improving the veld. 

GONSIRVATION. 

L Construct new contour ridges*. 

2. Rebuild .old co.ntour 'ridges'/'. 

3, Road repair .work, paying special attention to ■ dispo'sal . of ■ 

water from 'road drains. ■ ■ . . 

'4. M'aintenance work on storm drains,"' 
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5. Primary gully control work should include fencing of- giillie.5 
and bacllj eroded a,reas. 

6. Corisiruct pasture furrows and vlel contours. 

7. ('’arry out veld lire protection measures, witli re 

gard to giiliieH. Iharpai’e holes for planting Kiidau. 

LIVESTOCK. 

Bee! Cattle. In most parts of tlm Colony cattle will now lie 

losing coriclit ion, and every effort should ).:)eiiiade with cartrfui man 

agemcnt to arrange matters so that they do not go back imnecc‘S'- 
sariiy, through bad handling or neglect. The service scasiui will 
also be just about over in the driei’ parts of i;he ('.’oloiiy, but it will 
be important to see that the ■bulls arc kept in roa.sonably good and 
strong condition. The calves should, of 'eourse, be looking vei'y 
well. I,f not, tiiere should be a definite reason, and tliis slioiild ho 
found and reiiiediecL In the intensive or semi-intcnsive bec^rf licrds 
ail the calves should be. weaned by now and given some supple-^ 
meiitary food to keep 'them going. They should be. penned and 
either fed in the pens or in the paddock where tliey giv'ize. 

Where stoesk are in saleable condition they s'hould be dis|)oHC3d 
of unless their condition may improve for later sale. It is filso a 
. good '■time to 'pen steers intended for fattening. During the first 
month of fattening they usually do very well o'n a ration, of 

: quality, roughage such as legume hay, veld hay and silage, „lt sel 

''doni ..pays to feed steers on concentrates in the first .u'lordd'i ;i.ftcr 
penning.. ,T.he veld cattle should be watched very carefid'ly ai'jd 
not' disturbed unnecessarily. The. herd boys should also be pre-' 
'vented from herding the cattle too ■close to'gether. Frsnn ,n(,)w on 
the “eye of the master’” is going to be an extremely imijortunt 
factor for the successful running of lU’sy herd of (.‘attle. 

Dairy Cattle. In all parts of the Colony. rnilki’ig c(,jws should, 
of course, be in pens and given all .the good qualit.'y rou.oha:,a,^ they 
will corisunie. A'ouiig .sto(,‘’k should also be assisted, and if 1,-his. is 
not possible in the veld. they sliouhi-be penned like tiie eo'ws ofiil 
kept going during i’he dry nionihs. All co'ws sliouhl l)e n.^i'clv' 
ing a,, ration {,)f.. good . concentrates aceoj'di,r,ig to their f>rndii<d'.hTn. 
No dairy rancher should bo milki'Ug any cattle at of i,:,he 

■year, unless, of course, they have cows whicli ea,!ve<l vory kite in 
the season, and ' they have anrple feed available b)r tliom. l,1,ie 
■.calves and yoimg stock should a.Iso be watched v(u*y {virefiilly atid' 
■'..qpven 'any help they in ay. require. ■ , , 

. ' ' Sheep. The ewes^ and lambs, as well as the other' sharp, simnh.l 
still be looking very well. '.The ewes with lambs sliould didlnilcly 
receive' assistance, and this can be'st be given by alio'wb'tg llicm to 
.graze for ..an .hour o'r two each day round a stack of legimic bay. 

■. '. Herd boys, should be watched so' ’that the sheep' ar^e iK'di^ b'ti;!.! chin I 
■,. too close together.',. . . 

Mgsb yWith the' cold weather ..approaching, it is i.inporta'iili that; 
the pigs should 'have, lots of. bedding in their pe.ns„.a,i,:H'l tliat i-hey 
/receive Tatio,ns ' with ■ sufficient. 'protein^ and' minerals. ■ .As wms 
' pointed out during the' previous ''.monthB,,.^ .■they ■should', be, given 
case meal if sufficient' separated ''milk is 'not. .■.'.available. ' They shouh:,! 
; hever be without some' green fee.d.;,; 
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BAIEYIHG-. 

At this time of the year little diiiicuity should be experienced 
in producing cream of first grade quality. 

Care should be exercised during the winter .months to 
ensure that the milk is not allowed to become too cold before 
separation. 

For eificient skimming, milk should be separated' immediately 
after milking at a temperature of not lower than 90® F. 

This should be a good period in which to overhaul dairy 
equipment. 

The separator should be examined for a^ny signs of wear and 
worn parts replaced. True up the separator so that it is standing 
level on a firm base. ' 

Examine cans, buckets, strainers, etc., for signs of wear and 
arrange for rusty utensils to be retinned and unserviceable ones 
to be replaced. 


VETEEIHABY. 

Horsesickness and Bluetongue will now be practically over, 
and inoculations for both these diseases can be carried out during 
the next five months. 

Stiff Sickness may make its appearance and continue during 
the months of June, July and August. 

POULTEY. 

During the next few months the poultryraan’s time will be fully 
occupied— it is the busiest period of the year. Cleanliness and 
systematic methods of management and attention to details pays 
well. 

The correct management in rearing chickens is of equal im- 
portance to feeding. To secure the required number of pullets with 
stainiria for replacement in the laying fiock’s houses we must give ' 
attentio'ii to management, which includes environment, cl.eanliriess, 
freedom from insect vermin, strict personal attention and feeding.* 
Chicik rearing slioulcl not be regarded as being a mechanical job. .' 
It requires constant observation for changeable weather, the possi- 
bility of overcrowding — and remember chicks can be chilled in the,' 
runs as well as i,n the houses. . 

.Ail undersized, weak, crippled and badly hatclied chicks should 
be destroyed. 

Before the chicks are x)iaced in the brooders the floors should 
have a light dressing of clean river' sand or soil to absoid) the drop- 
pings and to give the chicks a good footing, 'A small amount .of 
clean litter, straw or grass cut' short, will provide e,'xercis,e' and tend 
to keep, the chicks active and interestech In both heated and fire- 
less brooders their liberty should be restricted when ■reriioved;'!roin''' 
the incubator, .and, a good precaution, in the case of brooder houses 
is to erect a tenrfrorary wire' netting barrier , when, necessary, '.aroiincl ' 
the brooder' stove. At the end of about a week they,. ea,u "be gi'veh 
the liberty of, the brooder house and the outside runs. ■ In fireless 
brooders 'tlie space .'usually 'provided is sufficient .for that piirpos©..,. 
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When the chicks are four to six weeks old it is genera li}" necessary 
t/O remove them from the bi'ooders to make room foi’ otlic^rs. Tlie 
cliickeiis are ti'aiaed. in the early stages of l)i“ooditig, and tra,iiiing‘ 
is again necessary for two or three days after their remo'\’;il to 
larger aeeommodation. l.t pays to give thorn extra at^ientimi in 
that respect. 

In feeding, the^ first thing to realise is thal: the dii(*ks rm'inirc:^ 
for’ good health and satisfa.etory growtii sniiably bala.!ictHl rations 
and tlie food should not be stinted. They arc rca.dy for tlic 3 ir’ f rsi. 
food 3G to 4S hours after hatching, and chicks inakc^ cpiiek growtli 
ill the early part of their life, the most ra|>id during the .first (i to H 
weeks. Tiie ration .must have a relatively high |>r'Otcin co,Mir^rif: i-o 
give the best development, approximately 20% of fn.’otein, and after 
about S weeks reduced to 15%, until they reach laying iiuiturit.v. 

In. 1 ‘egard to quantity of food, the safest method is to suj;)|,)]y 
the mash ad lib. in suitable hoppers and the grain feed at regular 
and frequent intervals daily without waste. The variation in weigbl; 
from week to week and the ever-increasing ai.nonDt of food required, 
s.uggest the undesirability of stating the exact amount that sliould 
be. supplied. A system of feeding wdiere the growiiig liirds have 
access to all they require is the most desirable one. ,A,n ail-mas!:i 
rati.on which incliules the grain feed could be supi'plicd ad .lib. in- 
stead of feeding grain sepiarately. The mash should be pla.<*ed in 
shallow trays or hop|iers about I to l.\ ins. in depth during the first 
few da-jns ; larger .hoppers would be required as the diicks increase 
in,, size, about 8' ft. of feeding space should be provided per 100 
chicks for the .first few weeks a.nd later increased to 10 or 12 ft., 
.to avoid overcrowding and molesting one another. The hoppers 
should be replenished at least twice a diiy or more frequently if 
necessary. 

Chickens are,, reared satisfactorily on. 'the dry .inaBii s,\'sl:em or ji 
combined system of dry and moist .mashes. Moist rn asli could lie 
fed from about two wee.ks of age. The moist mash s}\stem is a<t- 
vantageous wdien milk is .fed, which could be used as a 'mediuni, tor 
axioistening the mash where available. ’ It is betti^r to reslriet tin* 
feeding of .moist mash Ho oi.uu3 a day and tlie dry mas!,i suf:!plied 
ac! .lib- , 

Chielvens of all ages imist have access to sluide, c!(\'iu drinking 
water, and ample succulent green food. 


JU,LY. 


(GENERAL CROPS. 

Keep, mowing grassier compost, if you havf3 it fo cut. Biipport 
.Agricultural Shows and’ add to your list of exhibits. Advertise 
youx goods through the Shows, interested peoplcr will sem themn 
If you need to,, make, purchases of seed for, next season, judgf^ by 
the exhibits on the Show what grower can best supply your necids, 
and place your orders accordingly. ■ Attcrnd the Shows and go 
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there to ieani all you can about your business. Seed maize pre- 
viously selected ■ in the field should be butted and tipped, and 
hand shelled. Keep the butt and tip grain for planting by hand. 
Do not over-irrigate winter crops, and do not irrigate when the 
wind is from the south, as this often means frost at this time 
of the. year. Troublesome weeds such as wild oats, darnel grass 
or cirabok should be removed from cereal crops by hand. Plough- 
ing should be pressed on with, and maize stalks and other trash 
should be collected and composted. A land littered with unrotted 
stalks and roots cannot be brought to a suitable condition for 
planting, and subsequent cultivation. Silage, sweet potatoes, and 
other succulent feeds, will have come into general use now, the 
potatoes being lifted from the land as required. The application, 
of phosphate fertilisers to be ploughed or harrowed in, can be 
begun. Plough it under where possible. Take the opportunity 
dui'ing this, or the next month or two of inspecting all boundary 
and paddock fencing and gates, and effect repairs when required. 
Give a coat of paint to impienients, wagons and carts. This pro- 
tects the wood work from rotting, and the iron from rust. If not 
already marketed the main potato crop will be sold about now, 
before the warm weather causes sprouting. 

TO.BACCO. 

No notes foi’ this month. 

FOEESTEY. 

Care should be taken to protect all plantations fro.m fire by 
hoeing or ploughing belts round them and burning any grass likely 
to be dangerous. Cuttings of various deciduous trees., e.g., Caro- 
lina Poplar, may be take,n and struck in nurseries. Continue prick- 
ing out conifers into tins and beds. If labour is available, prepara- 
tion of land for planting to be taken in hand, 

CITEUS FEUITS. 

The harvesting of mid-season ■ oranges should be .completed 
early in the month ; late varieties should be fit to export by the 
raitldle of the month. The dead wood should be cut out of all 
ha.rvcstcd trees; this will minimise mecdianical i/njury -occurring with, 
next season’s fruit. Trees that, are to be fumigated should liave 
tile Jowe,r latei'al I,):ranches that touch the soil removed. Trim the- 
trees until all foliage is just -clear of the ground. The irrigation' 
of late varieties must be continued and the cultivators kept going. 
Mark all trees when in fruit if the qua-lity is bad; these may be, 
cut bac.‘k in August for top working to a good .quality fruit. The 
soil of the early and mid-season varieties may be allowed to become 
fairly dry, for irrigation, of the harvested trees may start an .out-; 
of -season growth which will enable pests to flourish and, increa'se 
for the main spring blossoming flush. Prune lemons if the outer 
branches are long and sprawley. 

■ BECIDUOtTS FEUITS. ' ' ■ 

Prurii,ng must be co.ntinued, and, if- possible, compl-eted ' this' 
month. .Apple trees roust not be allowed to produce fruit wood' at 
the tip of branches: shorten back to force wood growth. Order 
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fruit packing material. The planting of all varieties is best if done 
now. Add a liberal amount of water at planting time, then culti- 
vate the basins. Sufficient moistin-e will be thus retained to keep 
the newly-planted trees going until they start active growth. Jice 
peat waterings when necessary. If trees arrive from tlie nursery- 
mail in a dry and withered condition, immerse them in watei* for 
12 ’ 01 '' more hours until they regain turgidity; then plant, lluniiing 
Water is best. It will be advisable to irrigate all trees towards tlic 
end of the month. 


YEGETABLE GARDEN. 

Sow turnips, beans, peas, onions, cabbage, parsnips, radishes, 
lettuce and spinach. Plant out onions and cabbage when large 
enough. This is^a good month to divide rhubarb crowns and re- 
plant in deeply worked and well manured soil 

FLOWER GARDEN. 

Seeds of most annuals, perennials, shrubs and ornamental 
trees may be sown. The pruning of roses should be attended to 
early. Dahlias and other summer-flowering bulbs should be taken 
up, divided and replanted. Sweet peas require attention and 
staking. Cuttings of bougainvilleas may now be put in. Divide 
and replant overgrown barberton daisies. 

INSECT PESTS. 

Tobacco. Cleaning operations on tobacco lands should be 
completed as early as possible, the latest time allowed by law 
..being 1st. August for Virginia type tobacco and 1st' S.eptcinber 
for' Turkish type tobacco. No tobacco .plants or roots should 
remain .un.destroyed after these fixed dates (see notes on tobaxai^o 

wliitefiy,, June). 

■ Have you chosen your seed-bed site 1 Choose 'a site now, a. 
new one if possible, and, whether it is' new or old, ren"iovc3 all 
plants gi’owing on it as a measure against pests w'liicli may al',;taek 
the young seedlings later; ix'icdude a strip of say 30 yards all ro'ui.n.'l 
i;t. . Perfectly clean. cultivatio,n for at least si,'x: to sivven we-(,3ks 
''before the .first .seedlings show will give them a goi.ul sfiurt agai,n.st 
.'ciitworras. and will help to avoid bree(li.ng up a.heaA-y culvwor'in 
population which may. later ii'ifest the lands. 

'Potato. ,' The last of the crop will be li.fted this 'month.,' See 
'Oiir April notes on lifting and storing. 

'■ ■ Orchard, Continue/ to destroy figs infested with fig weevils. 

'.'Garden'. , See March notes on cabbage aphis and ’.Bagrada B'Ug. 

^ IHEecticides and Spraying Equipment. Supplies of ar'iy ii'isect- 
icides which arer .to be used later in 'the season, such as Paris^ 
green or., other ..arsenicals, tobacco extract, insecticidal' oils, fuini- 
..g.ants, or- modern ..synthetic insecticides, should be laid in now', 
Spray equip'raent should be, overhauled .and any' necessary |">a!f'.'H c/r 
spares purchased. If new equipment is needed, get it now, 

Insecticides notwithstanding, reme'inber 'that in most agricui- 
tiiral pursuits;—' . . ; 

■' “ LUeunlitieHH Ai(h JnsfU't Control^’ 
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PLANT PATHOLOGY. 

Destroy all Virginia tobacco stalks. No growing plants must 
be left in the lands or compound after August 1st. ' 

Prune fruit trees. Cut out dead wood well below discoloured 
portion and burn. Paint large wounds with carbolinciim. Collect 
and burn old ^hnuniinied'^ fruit. Apply wdnter wash of lime-sulphur 
(1—15) to apples, pears and peaches. Prune vines and spray with 
lime-sulphur (1 — 8). Prune and spray roses with lirne-sulpliiir 
(1—15). Select maize seed carefully only from cobs showing no 
discolouration of grain, to avoid Diplodia. Spray irrigated potatoes 
with copper fungicides. 

BOTANY. 

Many grasses and plants, such as weeds or plants about which 
the laimer recpiires information, will be flowering. If an idea of 
their value is desired, it is first necessary to find out their 
botanical name. This can be done by sending specimens to the 
(Government Botanist, P.O. Box 387, Salisbury. If parcels are 
marked Plant Specimens,” they may be sent post free. 

Flowering and/or fruiting material is required, and it is best 
to send two or three specimens of each. 

In the ease of grasses it is usually essential to have the base 
of the plant cut at ground level or just below, for accurate deter- 
mination. If the specimens are pressed between, half sheets of 
newspaper and then rolled into a cylindrical parcel they will reach 
the department in suitable condition. Loose specimens in ^a box 
or other container are often unrecognisable on arrival. 

PASTUEES. 

The notes supplied for the month of June apply equally to July. 

CONSEEVATION. 

.1. C'onstnict new contour ridges. 

2. Rebuild old contour ridges. 

3. Ecnid re|;)air w:oi‘k, x)aying special attention to disposal of 
wat^rr fi*on:i road drains, 

4. M'aintenance work on storm drains. 

5. Frima/ry gully control work should include fencing of gullies/ 
and badly eroded a:rcas. 

(>. Construct pasture .furro”ws and viei contours. 

7. Carry out veld fire protection measures, with particular, re- 
gard' to'. gullies. Prepare holes for planting Kudzu. 

LIVESTOCK. 

Beef Cattle.. From now on beef cattle will require very careful 
watching and in .particular .should it be seen to that' cows' with 
calves a',rc3 on the best grazing available. I'n the. high ra, inf all areas' 
where intensi,ve p,rocluction is practised all tlie. calves, .'should, .of: 
course, be w^eaiicd by now and be properly ' a's'si steel '.with' .'so.me' 
Hi,'rp|.:)le:itjeT'ita.'ry feed so that tliey will continue to deve'lo;p noi'iiially. 
It may also be necessary to assist 'any cows which were i.n .poor'- 
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condition when weaned. . On the ranches the calves will, of (onirsf, 
still be runiiiiig' with their dams, and the whole iin-ittcr* wdl 
of careful rriaiiagenient. 

In parts of the Colony and in certa/iii-nareas eaitJc will ,nt,ev Ijii* 
at their best for slaughter, and every possible efforl; should Ih* 
made to have them disposed of before they iosf^^ comlit/ion. 

Where bullocks are being fattened in pens ami wh(n‘(,' itu')' wpis* 
put in a month ago they should now be given a stnaU, sillowajirt:* oi 
concentrates. The not vei\y experienced feeder will, be wise* in visii 
- some experienced cattleman and see just how fjittening is iKUiig 
caiTied out. Full information can also be obtained ft'oni tiie 
partraent of Agriculture. 

Bairy Cattle. Dairy cattle will be managed along mncii, tli(‘ 
same lines as were recoinmendcd for June. Cows in milk should 
ail be in pens and fed all the good roughage they will i‘ei|uire, |tlus 
a good allowaiice of concentrates according to their production. 
Care should also be taken that cows or heifers which are heavw' 
in calf, and other young stock, are kept going. 

Sheep, hhves with lambs should receive assistauc'c a„s was 
suggested for the |;n‘evioiis month, otherwise they will not lu-ive 
sufficient milk to ensure norinal growth in the larubs. (Iraxing 
for a lew hours daily round a legume hay stack, t>Ius 2 or ll ozs. of 
maize each, will be all that is necessary. Dosing shouh'i still he 
continued and the lambs also dosed for tape worm. 

Pigs. With very little separated milk available, a fn,II allow- 
ance of carcase meal should be included in the ration. Fnil |);ir 
ticiilars of properly balanced rations for feeding to pigs chn’ing tlu'* 
wvi liter Bio.nths .can be obtained from the I)e|:).‘i,rt!'ncnt of Agriculliircc 
Every possible e:ffort should also be made to eiisnrc tliat nil fugs 
get 'a small allowance of green feed daily. This will .not only kec'p 
them healthy but also supply them %vith, all the necessJiry vilaiinns 
which are lacking in the usual gi'ain rations. Witli tlie cold 
the pens sliould also be very well beddiaj, otherwise rlnmmaiisni 
will soon be troublesome. 

DAiaYIHO-. 

Tile weather during these months malvcas dairying eoniffara 
tively easy. With due {‘are and attention first gr;,uh.‘ refnrm-^; 
■bIujuIcI be recei'\*ed. 

, Cream, testing in the^ vicinity of 4;')% may b<‘ separa„t(,al a,iit{ 
cream ,shf>uld be raiicul to tlie crea:n'n,n.'y bines n waork. 

iniioediate (,H>oling aften* s(Uinra,ti{m is an (‘s.smiiial ft,:Mitine h»r 
' successful dairying. 

Avoid .milking in a dusty am.! .manure Im.hu'i kraal. The milk 
irig site should be cleaned .daily, and the use of rta'ins for iyini:;’ 
tint legs of cows at .milking time slumld be aJmilshml CJow liobIjifrK 
affcKTc.! the best means of serniring the legs of cows, moreovfO' 

hobbles ca,n be washed, and sterilised with the usimh dairy etp,iip 

.nient. 

y y ^ ' VETEEIHAEY. 

BorscBickncrss and Bluctongur^ will now he pra{d^i(al],|y 
and inoeulatioris for both these diseases (^an be eiiri,d,<rdu::nitm;ltiri,R 
the next five months*’ ■' 

, ►Stiff ,Si<*kuess may make its appea,rarma find' eontiriiiii iliiri:r,!,g 
the i,n<>nths (d\]tdy,,a:n^ 
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POULTEY. 

During this month readers will be preparing for ■ the transfer 
of t,he early-hatched chickens from the brooders to accoininoda- 
tiori in large runs or range where they will he under good e,riviroii- 
mental conditions on fresh grounch and having more room they 
ought to continue to make satisfactory growth when properly fed. 
There will be others to follow in due course and the young stock 
should be hardened off during the final brooding stages before 
reriioving them to the range accommodation. They are removed 
from the brooders to this intermediate accommodation as soon as 
they are well feathered, preferably during spells of mild weather 
w'hich occur during this period of the year. Their housing accoiii- 
niodation will now be larger and more open and it is advisable 
to provide them with overhead protection within their new 
quarters during the first few nights after being transferred. A 
wooden frame covered with a single piece of hessian (larger type 
of hover, app)ro.\iiiiately 2 feet x 6 feet); and }:)laced along the 
back wail about 2 feet from the floor of the house would give 
them sufficient protection should they reqiiii’e it during the night. 
The corners at the back of the house should be rounded off to 
minimise the possibility of corner crowding — a simple device is 
to take ordinary smooth straight fencing wire, bent to form a 
triangle, the base of which could be 12 inches in length and the 
two sides about 18 inches high; fasten the ends securely, and 
cover with J inch mesh wdre netting. This is placed across the 
corners of the house; the space between this and the corner can 
bc3 filled with coarse grass of suitable length. Tlu3 care of the 
chickens during the first few nights after transferring them is 
important-““it is a critical period for the youngsters, especially ii,i 
changeable weather, they are apt to be chilled if exposed to cold, 
without sufficient overhead protection during the day or at iilght. 

On removing them from the brooders, separate the cockerels 
from the p)ullets and house them apart. Thrifty chickens which 
have received proper nourishment during the brooder stage should 
xveig'h from .1,}; to l-J- lbs. at eight weeks of age, depending on 
the breed. The development and weight of chicks depend on two 

mai,n fa.ctors -suitable balanced rations, and th<3, amount of food 

consumed each day. The food should not be stinted. 

T.he cockerels which are not required as stud stock should, be 
dis|',)os(M.’l of to the best advantage at six to eight weeks of age or; 
as table birds wf-i,en they are .2L to 3 lbs. in, 'weiglit from about, 
twelve to fourteen weeks old. Cockerels for table purposes should 
not be kept h:m,ger than 18 weeks of age, except for special market' 
requirements, ■ as, for example, capronising. 

The pullets should be well cared for, ,kept growing, steadily, 
and free from ' inse{?t ver,rnin. Provide them with suitable condi- 
tions for dust bathing. Apart from siipplying' iiourisli,i,iig'',ro.tioiis,, 
their constitutional vigour must be kept at a high level. The,, aim.' 
should be to provide hygienic environment conditioris, as 'well as 
the, proper ",foods, , including plenty of green food., 

A eoustant supply ' of water is .essential.,, Keep' the' water, 
vessels dean and sanitary and protected from the S'um, ',The water 
vessels are often neglected, the interior becomes coated, with' 
algae, and, sick birds are' the result. Scrub the interior of the 
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■water vessels regularly once a v/eek in disinfectant. The growing 
stock must have access to clean pure water ad lib. in hot wc3athe!’ 
a single chick may visit the water vessels n doxeii times an lionr 
for a drink. 

Bucks. The final selection of the breeding ducks sliould be. 
inade this month and penned off. The young ducks slunihi lie 
laying and older breeding, ducks may be expected to (a:)iiiJiiericc:i'. 
laying and reach full .production next month. Large vigorous 
breeding ducks with broad deep .bodies and constitiitioiial quali.“ 
ties give the best results for raising table birds. Active birds of 
good quality should be selected, avoid coarse ungainly birds. 

Waterfowl 'when kept as part of the farm poultry should be 
confined by themselves, not Tiiixed with other poultry. They 
should have houses, sheltered runs, and water facilities provided 
for tlierir own use in all cases. The housing of ducks is quite a 
simple niatteig and the general principles which apply to poultry 
apply also to ducks^ open-fronted,, preferably enclosed with wire 
netting and a door, and situated on well drained soil. Swi mining 
water is not absolutely necessary for the breeding birds but it is 
beneficiai to them. A small popd, say 6 ft. square and 12 inches 
deep with sloping sides would be sufficient for a flock-mated pen 
of '.''fifteen birds. The fertility of duck eggs is generally' more 
satisfactory when the breeding stock have access to water, but 
not ; necessarily deep water for swimming. Ducks lay their eggs 
ill the- early morning and are liable to deposit them at random 
and in water if not controlled. Ducklings reared for table should 
not, have access to swimming water. Ducks appreciate grass nests, 
shigle-briek partitions o,n the floor of the house would suffice for 
these. Whe',!'e .swimming water i,s provided breeding ducks sh(,)iild 
foe confined in the houses, supplying drinking water until 10 a.m. 
'when they could be released, after having laid their eggs for the 
' day. 

Turkeys, Preparations should be made for the breeding S'Ca* 
son. Do,mestic turkeys still follow to a great extent 't,lie .habits 
of tlieir wild ancestors and they should as far as possib'le be gi\-'cn 
the opportunity to gratify their wild imstincts, as, for exa'ini/fl?', 
ranging over wide areas in search of food but hcrc'led if !:ieccss[!„ry, 
and, roosting' in whatever ■sheltered treCvS or nook tliey may solccf, 
there Bhould be a minimum mortality. Adult 'ti'.irkc,\ys do .I'Uit" 
reqoi,re much protection from the wea-ther in EDuflio,r,n liliodesia. 
Where it is found .necea.sary to provide, sleeping a<an':)rri:!'i:ioda'fcion 
for tho.',m', a fairly well-ventilated .shelter with a tliatched roof and 
grass sides would be economical to keep off damp, and , they like 
w'ell-elevated' poi'ches. Cone-shaped grass-covered shelters with 
an opening on one side should be provided for .nesti'ng in these 
should be located conveniently foF' the attendant in tlie vici.!'ii'ty 
of their ranae and during the early part of the day herded near 
that aica before encouraging them ^ to unlimited range wdicu'e 
there might be difficulty in J.ocating.' the nest.s they otherwise select 
themselves. They will'' soon 'be ■ind'uc.ed to frequc'iit the nest pro- 
vided for them when properly 'herded' and in., establishing a regular 
routine before they commence breeding. Fooil siionld be- givmi 
npar their roosting quarters .to,. on courage them to . re"fci'irn during 
the Afternoon, 
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The poults are little more difficult to rear than chickens. What 
has been said witli reference to the principles of feeding and. 
rearing chicdvs applies also to turkeys and other poultry. The 
necessity for sanitation cannot be o^'er-enlphasised. Avoid con- 
tamination of the feed and water. Their food should be supplied 
in hoppers. 


AUGUST. 


G-ENIEAL CROPS. 

Prepare your compost .heaps. Grade the potatoes properly 
accoi’ding to size. The buyer wants potatoes— table or seed— of 
eveti size, and not large apid vsrnall mixed. Select and clean farm*- 
grown seeds, ready for next season’s planting. Label the bags 
with name and weight of contents. Build a proper shed for green.-* 
ing' your seed potatoes. Green oats or barley fodder on wet vleis, 
or under irrigation, will become ready for cutting. Press on with 
ploughing and cross-ploughing wdien necessary. Decide what : 
c.rops are to be grown next season and, if you think fit, disciiSvS 
the matter with officers of the Department of Agri culture.' "'If' 
you liave not already purchased all your seed consider the matter 
and place your' orders. If in - doubt cons'ult "tl:ie'"'De- 
|:)artmeiit. Pot'atoes can be planted 'under irrigation ' or 
(ui da3"i"i.p la'r'id... 'Cart and spread your compost and farmyard 
'imnnire, a'lid plough it 'under at once, to avoid IokSs of nitrogen, 
if y'Oii liavt'‘ tiiiy long sta’ble manure apply it 'to your stickiest laiKl,, 
or to land' intended for legumes. The applieatio.n o.f fertii:isers to 
lanc'i (;‘a'n cor'itiniie. If yor.i do not, already have one, prit 'i.ip an, 
im'i'dm'uent slied, even if it be o,n.ly poles a'ad grass.. Keep wagons 
a.rid scmtcli carts 'under a similar sh(u:i, or in tlie shade of 'trees. 
Speed up tlie making and burning of bricks, if this wo.rk is still 
ii'i progress. Oiaj.n holes for hand planti'ng maize, and .mak(t tlunn,. 
at l.t'j'ist 4 incl'ics deep to allow f<.n.‘ silting by early rains. 


TOBACCO. 

Tl'ie seed- bed site should be cleared and well 'I'ffi^uglieil ])rc- 
'f.'.:m’atory "to burning and so'wiiig. 'The usual date of so'wing first' 
seefkbeds is iStlr Se'ptember. .Bulletins cove'ri.rig evmy ])has(', of 
tolxiceo cult'iire ea'n be had on application to . the Chief Tobacco 
Officer, ' Depar'tnient , of Agriculture, Salisbury.' 

' ".rORESTRY, ■ 

(1y'tt''ugB of ornamental shrubs', roses, etc., struck in sa'ii'd la'st 
moutl'v shc.)'uld be tra'nsplanted into good, soil as soo'n.as tlu^.y sliow 
a I'leai'thy gimw'-th of leaves. A' large percentage of cutlinj!:s will 
damp off if !e,ft .in sand longer than 6 weeks.', 'No matiure should bt» 
added to 'the 'pot'ti'ng soil. Seed-beds, should b'o 'prc|'iared and guur 
seeds sow,ri if required for planting, early in the season. , If the,„tre.es 
are to be gro'wn i!\ seed-beds oi'iiy and not in ti'ns,'then giun sctnls 
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slxoiiid not be sown until October, or later, as theT will get too 
large. Rooted Garoliria Poplar cuttings should be planted out' in 
prepared sites and given occasional heavy waterings until the rains 
coiurnernan M'ake sure that all ■(Ireguards a.re in onhr, 

GITEFS EEFITS, 

The first or spring growth should (‘ouiinen(‘e alnuit tlu:^ iniddk' 
of the iuouth, and the trees should have a good soakiTig of waiter 
when the new growth .commences. ■' If Washington Nave] oi'anges 
.are to set thc3ir main, crop, frequent i.rrigations take |,ilace 

from the time of blossoming up to the rai,n.y season. These irrig;:i“ 
tions create the necessary humid eondit.io.ns which are ■ so essential 
to secaire a satisfactory setting of this orange. It is advisable to 
stimulate the growth of unthrifty trees with an application of one 
to one and a half pounds of nitrate of soda when the first iri’igjition 
is given, this application of fertiliser to be follow^Hi by good culti- 
vation,. The amount of fertiliser recommended is for mature trees. 
The packing of late varieties wall continue throughout the month. 
.Rio bearing trees should suffer for want of moistiu‘e. Irriga-tio.n 
•should not take place immediately before the harvesting of export 
..fruit— at least ten days should elapse between irrigation and the 
harvesting. This is the best month to cut down citrus trees for re- 
sorting to better varieties. Whitewash the trunks to prevent sum 
-scald.'.'. As the citrus fruits are harvested, all dead, diseased and 
broken branches and shoots should be carefully cut out before the 
ti’ees come into new growth. 

BECIBFOFS PEFITS. 

All plantings of deciduous trees should be completed by now, 
as the' .late planting, .of these trees is generally . unsj:itisfact()ry. 
Pruning limy be continued up to the middle of the month. It is 

advisable "to, water or irrigate all deciduous trees before bloKBom 

iug; if possible, a B(K*ond irrigation sho.uld he given after the trees 
have set their ,fruit. . Poilow up the irrigation with, good cu,ltiva,t,;ion. 
Whitewash the trunks of fruit-trees to prevent sun"-'Sca-ld. 

VEGETABLE FARBEE. 

Plant out ' asparagus, cabbage, caiiliflowersj onions and early 
potatoes Sow .'s'eeds- of tomato and other plants tliat ar-e sus- 
ceptible to'' frost in ''a sheltered 'position; - also, seeds of various 
go tulles and salads. 'for summer use. 


ELOWEE. GAEBEH.' 

Complete ■ digging'. or forking over- the ,.ao'ih as; early as possible. 
Divide and' replant' , dahlias, delphiniums, 'Shasta' daisies, . etc. 
Piunt bulbs— tub-ero'ses;. arum 'lilies'. and gladioli. Sow seeds of' 
hardy annuals; "' -Mulch newly-planted , ro'ses., ' shrubs, etc. Take 
chrysanthemum cuttings.'. ".'"Pern.’ and '''other 'plantsMn tins or,' .pot's 
he repotted or topdressed. Begonias .and gloxinias . .pay now 
I, M started into growth. 
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INSECT PESTS. 

Mai%e. If you do not store maize, get the complete crop off 
the farm, as early as you can. If you do store maize, store it 
under hygienic eon ditions—prefer ably in well constructed and well 
protected silos. Shelling dumps and sheds where grain has been 
stored should be cleared up and the refuse suitably disposed of 
according to its nature. Most if not all of the weevil infestation 
of maize in the field has come from these and similar sources from 
mid-summer onwards. Clearing up now prevents huge increases 
from occurring in stored maize from October onwards, and so 
reduces the potentialities of field infestation therefrom next sea- 
son. There is an important cycle in w'hich field and storage in- 
festations are inter-related. Break this cycle. Do it thoroughly, 
and now. See the Rhodesia Agricultural Journal for September, 
1940, or Bulletin 1161. If you store maize or other produce in 
stacks, lay in plenty of dunnage beforehand so that you can pro- 
vide cat-space under the stacks. Cats catch rats. 

To reduce storage losses from both mould and weevils, go to 
some trouble to dry out the grain before storing it. Do it properly 
once and you’ll be a convert. 

Tobacco'. Be a little fussy about the cleanliness of tobacco 
lands (see previous months’ notes). By law you should have no 
living Virginia plants or roots in the lands this month, and 
Turkish must be similarly taken care of by 1st September. Know- 
ing this, can you look a policeman in the eye 1 

Every effort should be made to dispose of the entire crop m 
soon as possible after curing. The retention of any tobacco at 
all for the following year’s sale, although occasionally of a little 
financial advantage, is bad practice, and has sometimes resulted in 
the entire loss of the tobacco in addition to the enforced restricted 
sale of some of the new crop at prices adimntaf/eoiis only to the.: 
buyer. Similarly, it is inadvisable to keep stocks for native 
rations. Owners who cannot resist the temptation to keep tobacet* 
for rations should keep it in a barn where it can be heated to ovci* 
125® F, for a day or two every month. Such heating will kill 
pests and not do much harm to the type of tobacco that is usually 
retained for rations. Grading sheds, barns, and other buildings 
where tobacco leaf lias been handled or stored should be 
tlH:>TH)uglily cleaned .and all tobacco waste and unwanted tobac(»o 
burned or composted at once. Attention should be given ,tO' cracks 
and crevices in the floors, walls, and equipment of premises to :: 
ensure that no scraps of leaf are lodged there. Rafters^; tops' ol 
walls, and' other places where dust collects should;' also, be ' 
exanrned. tlnless the cleaning up process is carefully performed, 
unnoticed pests of stored tobacco will not be eradicated and; may ,; 
infest the following .year’s crop with financially serious "non-' 
sequences to the owner. Cleaning -up should be followed' by 'ii'ine-'" 
washing,' ' as . required by regnlationis. 

, .Potato. ' The potato.' tuber,. moth begins to speed'up .its .rate of 
'i,ncrease" towards the end, of this month. If moths fiy out when 
tubers are disturbed, or are noticed, on ceiling, 'frames,' etc., apply 
a coat of D.D.T. (see ' A.pril) on the ''walls and other place's,' ' where 
it will not ,(u„')rne into direct' conta'Ct'' with, tubers; for' 'consumption*; 
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Tf a suiiiniei’' crop is to be growu, the site should not be ne^ir 
that of a winter crop. 

Orchard. Any remnantB of, the late guava, (*ro,p which uuiy bo, 
present slioiilcl be collected and (lestrt>yed to kill tlic cu;ierj)ill;irs 
oi tlie false eotiliug moth, especially if the trees a, re lunir ciiu’iiH 
orchards. Oitrus trees may be sfU'ayed or fumigated ag^iinsi scale 
'i.nseets iioh:*ss the tre.es are irr bltussouu ItifestatiouB' by afrlds on 
the young shoots can be^ elearetl up witii 'tobaeco extsuK'!:, s{,u’ay'H 
before the blossoms airpear. 

Garden. See July, notes ou cabbage aphis and Bagra-da bug. 

In most agri cultural pursuits, remember: — 

“ ('ieajt!ine.'^,s‘ Aids Insf'ct Coiiirol 
PLANT PATHOLOGY. 

Itemove ail Tui'kish tobacco stalks and 'destroy before fcic,ptmii- 
,ber :1st. There should be uo growing 'tobacco of any kind on the 
, iarm during this, month. Prepare tobacco seed-bed sit'Cs and buiui. 
,,',,Biir,rr a' iiiargiri of veld round the sites to reduce insect carriers of 
virus diseases. CJlcan and treat tobacco seed. Disinfect or steam 
seod-bod cloth. 

Overhaul spray pumps and order spray material. 

Clean all maize lands, especially of diseased cobs, wliieh should 
, .be burned. Ail stover should be composted. ■ Continue seed sclec-- 
tion. Make sure all cobs for ShoWvS are disease-free. 

Hpi’ay irrigated potatoes with copper fungicides. Coiitiirue (!cm" 
trol measures for vegetable.s. Cover the soil with a loose iiiiilch to 
control blossom-end rot in tomatoes and head rot in lettuec. 

Treat seed, of su:iomer ornamentals and vegeti.,.ibles b(vfon'3 sovv'-' 
ing and dust soil after sowing with Bordeaux i)owdcr to prcvciit 
damping-off. 

Pi'cparc orchard spray equipment ready for s|’),rin;:? S{'*h('^d,!,'dt.n 
Apply gi*cen-tip spray and continue as rcquii'cd on ii|r|)hxs. tS|»r?i,v 
peaches with,, luiie-S'iilphur (l—ISO) to eradicate mi!do/w, ,l,)usi vinc'.s 
and mangoes with sulphur before. and after flowering. Dust st.t’uv;.. 
berries willi sulphur and nicotine against mihltnv am! aplHilH whirh 
carry virus diseases. ' 

BOTANY, 

Many grasses and plants, siu^li as wee,<ls or |,d,aijls almiit. \vhii:li. 
the fariiupv reqiiire's .irrfcumurtii'rn, will be flowering. .If an idf*a i"»f 
their value'j is desired, it is first necessary to iu'.id out tiudr 
botanical name. ,' This carr be done by sending s|':ecimcns to the 
Government '' Botanist, P.O. 'Box 387, .Salisbury* If ,parcels,.are 
marked Plant Bpecin:ieiis/^-''they niay be,' sen post free. 

Flowering and/or' fruiting material da required, and it k be'st 
to send two or three"' specimens of 'each." ■ 

In the case' of grasses it'is nsua'lly essential to have the base 
of the plant '",cut ..at ground level: or .'just, below, for acemrato deter* 
miration. !£■' the", specimen's ..are ■.pressed between half sheets of 
newspaper and then rolled into a cylindrical parcel they will reach 

departm,ent in suitable condition. . Loose spodmens in a box 
or other container are. often unrecognisable on arrival 
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PASTURES. 

Sand“Veid vleis should be burned every second year in this 
iiioiith or early September, if they cannot be mown and the natural 
grass cover is coarse and unpalatable. It is important that the 
stock should be kept off the burns until fair growth has been made. 
Use of them should be made only sparingly at first to prevent the 
stock from scouring badly. 

Dryland paddocks should be used to best advantage, as there 
is no response to resting at this time of the year. 

CONSERVATION. 

1. Constimct new contour ridges. 

2. Rebuild old contour ridges. 

3. Road repair work, paying special attention to disposal of 
water from road drains. 

4. Maintenance work on storm drains. 

5. Primary gully control work should include fencing of gullies 
and badly eroded areas. 

6. Construct pasture furrows and vlei contours. 

7. Carry out veld fire protection measures, with particular re- 
gard to gullies. Prepare holes foi’’ planting Kudzu. 

LIVESTOCK. 

Beef Cattle. The position now remains very much the same as 
during July, except that conditions are probably slightly worse, 
and allowance in the feeding and management of the stock should 
be made for this. The main thing to do is to see that the animals 
do not lose condition unnecessarily at this time of the year, other- 
wise it becomes very difficult to pull them through towards the end 
of the dry season. Slaughter stock should also be sold wherever 
they are in their best condition, and where steers are being fat- 
tened in pens their grain allowance should be increased, depending 
on how they, are thriving and what condition they are in. Here 
again do not hesitate to ask for sound- advice. 

Dairy Cattle. These will, of course, have to be kept in pens 
for quite a few months more in -the drier parts of the .Colony where 
■early vlei gra 2 i.ng is not available. It is important that they should,, 
be well fed to maintain production. In parts where grazing is' -very, 
poor, the dry cows and heifers should, of course, also be 'penned' 
a.nd helped. 

■ Sheep. ' Much the same as during July, except that the assist-'' 
ance to the ewes with lamhs should be increased. The lambs will 
be' due for weaning during -Septembe'r, and -in view' 0 ',f this every 
effort vshould be made to get th'em as well-grown -and strong as 
possible ,at that time. Dosing should' also be con'tinuedv''. 

Rigs. , .With .very, little 's.eparated milk available, .a full" 'allow- 
ance 'of carcase 'ineal shopld be included in ' the '- ration.'' par- 
ticulars ,-o! p'ro'perly balanced rations for .'feeding to -pig's, 'during the 
winter months can be obtained from the Department of Agriculture. 
Every possible effort should also' be-ma'de to ensure,', that 'all pigs 
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get a small allowance of green feed, daily. This will not' only keep 
them healthy, but also supply them with all the necessary vitamins 
which are lacking in the usual grain rations. With the cold weathe,r 
the pens should also be very well bedded. 

DAIRYING-. 

The weather during these months makes dairying compara- 
tively easy. With due care and attention first grade returns 
should be received. 

Cream testing in the vicinity of 40% may be separated and 
cream should be railed to the creamery three times a week. 

Immediate cooling after separation is an essential routine for 
successful dairying. 

Avoid milking in a dusty and manure laden kraal. The milk- 
ing site should be cleaned daily, and the use of reims for tying 
the legs of cows at milking time should be abolished. Cow hobbles 
afford the best means of securing the legs of cows, moreover these 
hobbles can be washed, and sterilised with the usual dairy equip- 
ment. 

YETERINARY. 

Horsesickness and Biuetongue will now be practically over, 
and inoculations for both these diseases can be carried out during 
the next five months. 

Stiff Sickness may make its appearance and coiitimie during 
.this , month. 

' Note. Quarter Evil, Anthrax, Scab in Sheep and Fob ti and 
Mouth Disease are iion-seasonal, and should be watched for. all 
■ the, year round. 

POULTRY. .. ■ ■ ■ 

■ The termination of the breeding season is approaching in 
regard" to incubations ' for the replacement, of eorniimrcial laying 
flocks. Incubation, after -the month ■ of August is almost entirely 
restricted to waterfowl and turkeys. 

In this Colony the two best months for incubation are Julj/ 
and August, with early hatching in June aiKl late hatching to the 
middle of September.; ■ .Narlier; hatched, ■.chicken s^ are' often pre- 
cocious, maturing prematurely followed by the production of 
undersized eggs. ; Late hatched- ■.chickens,"' in large ' numbers - ''.after' 
September are- usually 'sloW'„; -in ".growth, often unthrifty, and' more 
Susceptible -to diseases' and 'intestinal, pa,r"asite,s-, the result of, the 
I faring area-;,, 'becoming fouled .-since its occupation during the 'sea- 



FARMING CALENDAR. 


587 , 


son by the earlier hatched chicks. From every, point late hatched 
chickens are uneconomical, mainly but not entirely due to the 
environmental and climatic conditions with which they have to 
contend. Late hatching is often continued with,- a view to replace-', 
inent of losses that might have occurred early in the season, or, 
as often as not, a decision is made to bring off just one more 
batch for luck. But unfortunately late hatched stock can never 
replace the early losses. In any case, they are slow-maturing,^ 
and for this reason alone their revenue-earning capacity is con- 
siderably reduced. 

As the warm weather approaches, the growing stock are more 
susceptible to attack by insect vermin, which are more trouble- 
some during the hot months of the year. More will be said later 
about lice, mites, and cleanliness; in the meantime keep an eye 
open for insect vermin — this means more than just casual observa- 
tion. Apart from the fowl tick and the flea, the most important 
external parasites to guard against are the red mite, scaly leg, 
and various body lice. Fortunately these do not thrive under 
hygienic conditions. Sanitation is of the greatest importance in 
minimising the presence of lice, fleas, and mites. There can be no 
excuse for the lack of cleanliness in the modern poultry yard. The 
poultry houses, roosts, dropping boards, brooders, nest boxes, 
drinking vessels, and floor litter should all be kept clean and 
sanitary. 

Never fail to provide a suitable site for a good dust bath in 
which the adult fowls and chicks can dust themselves whenever 
they wish™--it is natural for them, as in doing so they free them- 
selves of body lice. Just loose, pulverised moist earth is refresh- 
ing to fowls, in a cool position, with partial shade. 

Ailing birds are usually unprofitable and the first victims of 
these parasites, which' makes it important' to cull out the iin,-, 
thrifty birds, retaining only active healthy stock in the flock. 

Most of us are familiar with individual birds that -would' pass 
any reasonable test for health and vitality but lack producti'ver. 
capacity. The wordJ^culF^ is used , to "denote the type of stock 
that will never make a- good breeder,- or if retained for commercial:' 
purposes will not survive dts full period of ' usefulness profitably*; 
Rather than retain such stock,, which ^ would thus reduce' the 
profits, it would be .preferable to adopt a ‘‘no waste’'' policy' by' 
timely culling instead of allowing, mortality by natural '.causes* 
The term “culling” is .usually 'applied to the removal .of -- .p.oor; 
layers from the flock. In its broader sense it is 'applied .to " the" 
.sorting out of undesirable eggs for incubation, weakly chi'cks '..and 
|..mllets, cockerels, hens or cock birds, from the more' desirabl'e birds. 
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A; The, aim oEthe chick rearer should be to give the chickens a 
' fail: chance without 'any coddling. A common mistake in poultry 
."rearing is to' think that' as soon as the 'chick is .past the brooding 
period the young stock can be made to rough it witliout regard 
to housing and management. It is true the young stock require 
to be,, hardened off, but not in effect by nature’s me^thods of^ the 
survival of the fittest — commercially this is not an ccono^niic^ prao 
tice. The object should not be a thoughtless imitation of nature’s 
methods but an adaptation of them in order to inereaBe the 
monetary return. The adoption of nature’s methods from the 
poultryinan’s point of view is to rear by methods that give the 
chicks a fair chance. The poultryman should do the culling, not 
left to nature’s method, which does not yield an economical return. 
Culling by the poultryman who knows the job does shew some 
return and this is one of the secrets of success in poultry farm- 
ing^ — making the most of all birds reared, either for egg production 
or table, but breeding only from a selected few. 

The chicks’ rearing period involves a„ gradual cliange in 
accommodation, each stage designed to allow for development and 
the young stock’s requirements at the various stages of grow tip 
from a month to five or six weeks old, when they are ready for 
transfer from the brooder according to prevailing weather condi- 
tions, the chicks should be given the necessary protection and for 
their size they require also more room and increased ventilation 
at night. It is best to have an intermediate stage between the 
brooder and laying house. The design of the intermediate ac'com- 
mpdation to adopt depends upon circumstances. Thei’e are several 
..suitable types ' ada,ptable to' various ■ conditions, as, for ex.a,m|^)le, 
...'under farm conditions where land, is plenti'ful, tlm sinall, 'movfible 
■colony house' or fixed house may be regarded 'as ib.c best .propo- 
..■■sition. ■ The portable types are usof'ul because 'tliey are oeonomical 
and adaptable for use not only in enclosurt's for a few weeks bid 
when the birds reach the age of three months they can lie moveni 
to larger range. The growing stock must be supplied wiili their 
entire requirements in regard to food irrt^speedive of what they 
are able to find under veld conditions. 

Bucks. The normal breeding season for ducks and geese is 
during the spring months and from about September their pro- 
duction is at its seasonal height. Early incubation of ducklings 
for egg production may be arranged to commence during June or 
July. Spring hatching is mainly confined to heavy breeds to meet 
the Xmas demand for table purposes.. The main breeding ■season 
for ducks may extend f^om June to December. Artificial inciiba- 
.f^on^and rearing is satisfactory on a large scale; hens or the 
,^|Cu$coyy duck should be used when the natural system is adopted. 
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The incubation period of fertile eggs of the dpmestic duck is 28 
days and that of the Muscovy 35 days. The domestic varieties- 
of duck rarely sit, and unless an incubator is used eggs are mostly 
hatched by hens. Eggs for incubation should be stored in a cool 
place, high temperatures and draughty positions should be 
avoided. Ducklings must have shade in the hot weather. The 
principal part of the duck^s ration is fed as a crumbly moist mash* 
The mash for breeding ducks may consist of one-third of its 
bulk in cut up green food. 

Turkeys, The hatching of turkeys should proceed satisfactorily 
from this and next month and carried on until the end of the dry 
season. See that they have plenty of chopped onion tops or 
eschalots, and thick separated milk is beneficial. The poults 
should be started in the same way as chicks, that is, they should 
be allowed to rest in the incubator (or under the hen) for a day 
after hatching to gain strength, after which they can be moved 
to the brooding quarters. They should be fed the same whether 
the natural or artificial system of brooding is employed, on dry 
mash and grain. The starting mash for poults should contain 
about 25% of protein food for at least six to eight weeks. The 
mash should be fed in non-waste hoppers suitably arranged to 
avoid contamination of the food. 

GuineafowL Like partridge and most other wild birds, guinea 
fowls in the wild state mate in pairs, and this tendency is main- 
tained under domesticated conditions also, provided the males 
and females are equal in number. As the breeding season 
approaches (September) one pair after another separates from 
the remainder of the flock and ranges off in the fields in search 
of a suitable nesting ' place. Once mated in this way, the male;: 
usually remains with his mate throughout the laying season, - 
standing guard somewhere ■near the nest . while ' the hen is laying' 
and ready to warn her of any approaching danger. "Under domestic"' 
conditions it is not necessary., to mate them in pairs to secure'", 
fertile eggs., On'C male "could be provided with three or four^ 
■females., ,Ii the number of males predominates,' continual "'fighting''' 
'will, be the'' result, and 'Surplus hens are ' usually noisy. 'When': 
mated, in greater numbers than, pairs, the hens are more'''' likely 
to lay nearer'" home and' 'Several lay in the same nest. " 

' Guinea fowl are provided .with the 'best breeding conditions 
when they are allowed free range* ", 
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Southern Rhodesia 
Veterinary Report. 

JUNE, 1947. 


G-eneraL Cattle have not fallen off as much as was expected 
this month ; in fact, the condition is just as good in most areas as 
it was last month, due, no doubt, in a large extent to the mild 
weather. Reports even from Drought-Stricken Areas state that 
many of the cattle are in better condition than they were this time 
last year ; and if only water was obtainable the grazing would 
probably hold out. It is very evident that over the whole country 
only a small rainfall is necessary to produce the best grazing, and 
if water could be procured a future drought should not be greatly 
feared. 1,490 Drought Relief Cattle were moved to the Salisbury 
Area and were then distributed. 

Tick Life is not much in evidence. 

Diseases: African Coast Fever. .'Chipinga and Melsetter Dis- 
tricts: No deaths were recorded on any of the infected farms and 
no extensions of disease wei^e diagnosed. Unfortunately owing to 
the falling off in condition of the cattle, the dipping interval on all 
farms except one has had to be extended to seven days, with inter- 
mediate hand dressing. 

At the Riet Vlei tank, where dipping is being carried out in 
'Gamatox No ' 2 dip at three-day intervals, the cattle are in better 
condition than at most of the other tanks, 

Salisbury District; No further cases have been diagnosed t)i'i 
Highlands Faim. Here G»amatox No. 2 is also being uscmI at three- 
day intervals with satisfactory results. 

Anthrax. No outbreaks have been reported during the montli. 

Trypanosomiasis. Five cases were diagnosed in the Cd::npii'iga 
Aiea. 

Lumpy Skin Disease, A few mild cases were reported; in Gwelo 
and Fort Victoria Areas. 'NoTurther cases were recorded in Sails-' 
bury and the infecte'dTarms have ' been removed from quarantine. 

Theilenos’S. No cases have been reported. 

Fitoplasmosis.,, ; Twenty-one '.cases were recorded, ■ 
Ah^plasmosisi' 'Thir^^ were 'recorded, ■ 
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Quarter-Evil. Twenty-five outbreaks were diagnosed .wifcb a 
small mortality. 

Mallein Testing, One hundred and thirty-one horses were 
tested with negative results. 

Tuberculin Testing,; Thirty biills, ninety-nine cows, ninety- 
eight heifers and two yearlings were tested with negative results, 

IMPORTATIONS. 

Union of South Africa: 17 horses and mares, 103 geldings, 197 
cows and calves (breeding), 34 bulls (breeding), 52 sheep 
(slaughter). 

EXPORTATIONS. 

Union of South Africa: 2 geldings. 

Northern Rhodesia: 1,315 oxen (slaughter), 2,023 cows 
(slaughter), 435 sheep (slaughter), 63 donkeys, 3 bulls (breeding). 

Portuguese East Africa: 145 oxen (slaughter), 12 cows 
(slaughter), 2 oxen (trek). 

Belgian Congo : 4 geldings. 

EXPORTATIONB--MISCELLANEOUS, 

In Cold Storage. 

United Kingdom: Beef, 130,150 lbs.; bacon, 56,059 lbs. 

Union of South Africa: Beef, 21,437 lbs. ; ham, 7,495 lbs.; saus- 
ages, 1,306 lbs.; fats, 5,626 lbs.; sausage casings, 35,080 lbs. 

Bechuanaland Protectorate: Beef, 2,885 lbs.; bacon, 332 lbs.; 
haio, 75 lbs.; sausages, 397 lbs.; fats, 750 lbs.; offal, 301 lbs. 

Northern Rhodesia : Beef, 93,302 lbs. ; bacon, 23,010 lbs. ; saus- 
age, 5,519 lbs. ; fats, 19,540 lbs.; offal, 7,808 lbs. ; veal, 1,224 lbs.; 
pork, 4,950 ibs. ; saiusage casings, 42 IbvS. 

Portuguese East Africa: Beef, 27,358 lbs, ; fats, 4,352 lbs, ; offal,, 
483 lbs. ; mattcn, T2,860 Ibs.’ 

Belgian Congo: Beef, 142,751 lbs. ; bacon, 965 lbs,; liani, 4,141 
lbs.; sausages, '50 lbs.; offal, 17,929 lbs. ; veal, 4,129 lbs.; poultry, 
224, lbs. ; .mutton, 385 lbs. '' . * ' ■ ■ 

Meat Products from Llebig^s (Rhodesia), Ltd., West Nicholson. , 

Union of South Africa: Corned, beef, 368,820 lbs.; Vienna saus^'' 
ages, 31,125 lbs. ; luncbeon roll, 17,876 lbs. ; Ideal quick hmeh, 7,200 
Ibs.'; corned beef, 8,280 'lbs.;, sweetcorn, 7,508 lbs. ■ 

Belgian Congo : ■ Corned beef, 10,800 lbs. 

. "P. ' D.yHUSTON,' 

■ Chief Veterinary, Surgeon. 
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JULY, 1947. 


■' GeneraL Owing' to a considerable .cold S|:)eli a,i:Ki several 
s.evere/ frosts, grazing has been affected and the coiK'lition of tlie 
'cattle is rapidly falling off.' This falling .oil is most noticeable in 
'drought' cattle moved to Mashonaland ; 952 were destroyed during 
tlie ino..r,ith. 

. "T.ick Life is not active. 

' ' Diseases. African Coast Fever. Melsetter a,nd Chipinga. No 
deaths from this disease have been diagnosed during the month. 
Although dipping is only being carried out weekly, on inspection 
by me during the month, no ticks could be found on any of tin* 
infected herds. 

Salisbury District, No further cases have occurred on tlnv 
farm ^ 'Highlands.’-’ 

Anthrax, One case was diagnosed on the farm ‘‘Komani” and 
310 head were inoculated without any further mortality. 

Trypanosomiasis. No cases reported. 

Lumpy. Skill Disease. Only a few mild cases in Gweio and 
Fort Victo,ria areas, 

TheiieriO'Sis, No cases. 

Firopla&mosis. Thirty-seven cases diagnosed. 

AnO'pla^mOvis. Forty^-five cases diagnosed. 

Quarter Evil. Thirty-eight outbreaks were dealt with by 
inoculation. 

Strangles., 'Some 32 cases were treated amongst horses' in 
Salisbury District. 

Mallein Test. Sixty-seven horses- and six.niules we.re tested 
with negative results., 

T^ Testing. Twenty-nine bulls, 45 cows and 103 hoifm*H 

wfere, tested with .negative results. 

IMPOETATIONS. 

Union of South Africa: 31 bulls (breeding), Ji7 cows (brinvl- 
ing), 6 mules, G1 geldings, 5 horses and mares, 12 pigs (brecMlsug), 
200 sheep (slaughter), 9 cows (slaughter), 27 oxen (slauglderX 
1 bull (slaughter). 


EXPOETATIONS. 

Northern Rhodesia: 993 oxen (slaughter), 42 bulk (slaughter), 
LI48 cov^B (slaughter), 3 bulls (breeding), 9 goldingH, 436 sliecp 
j^ltfaUgkter), 36 donkeys, 2 pigs (breeding). 
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Portuguese East Africa : 141 oxen (slaughter), 20 cows (breed- 
ing), 14 bulls (breeding), 

Belgian Congo: 11 geldings, 15 sheei) (slaughtei*), '7 donkeys. 


EXP01iPAT10N8-~-MLSCELLxWEOU8. 

In Cold. Storage. 

IJnited Kingdom: Beef 471,060 lbs., bacon 103,050 lbs. 

Union of South Africa: Beef 200,016 lbs., liam 224 lbs., fats 
25,841 lbs., sausage casings 2,924 lbs. 

Bechuanaland Protectorate: Beef 3,257 lbs., bacon 260 ibs., 
ham 97 lbs., sausages 305 lbs., fats 120 lbs., offal 242 lbs., brawn 
23 ibs. 

Northern Ehodesia: Beef 81,234 lbs., bacon 25,430 lbs., ham 
4,364 lbs., sausages 853 lbs., fats 5,822 lbs., offal 6,011 ibs., veal 
564 lbs., pork 5,870 lbs. 

Belgian Congo: Beef 222,479 lbs., bacon 794 lbs., ham 3,087 lbs., 
sausages 50 lbs., offal 22,670 lbs., veal 5,034 lbs., poultry 387 lbs., 
mutton 1,077 ibs., sausage casings 1,667 ibs. 

Meat Products from Liebigs (Rhodesia) Ltd., West Nicholson.. 

Union of South Africa: Luncheon roll 6,464 lbs., corned beef 
157,140 lbs., ox tongues 396 lbs., Oxford sausages 288 ibs., Vienna 
sausages 675 lbs., steak and kidney 1,560 lbs., curried beef 1,560 
lbs., pate de foie 2,755 lbs., beef dripping 11,550 lbs. 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-47. 


Moritiily lloport No. 176: July, 11)47. 


Red Locust: ^^OMadacris •septemfa’Sckita Sert\ 

No reports of locusts in any stage of development within the 
Colony were received. 

J. IL CHOIILEY, 

Chief Entoinoiogisl':. 


Monthly Report No. 177: August, 1947 


Red Locust: Nuniadavris seideiHiasv/urk^ 

^ No reports of .locusts in any stage of development 'witliiii the 
(k)lony were received. 


J, K. GHOELEY, 


Cliiof .Eiitoiindogisl,, 
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Editorial 


Notes and Comments 


LONGEVITY OF BAMBOO SEED. 

^‘Tropical Agriculture,’' Vol. XXIV., 4-6, 1947, contains. a,n, 
o,( 3 eoiiiit .of experiments carried, out by tlie Dept, of Agriculture, 
Mayaguez, Puerto Rico, on tiie longevity of bamboo seed under 
different conditions. 

Bamboos grown from seed flower an.d fruit at intervals of ' from 
20 to 80 years. 

In February-Miu’ch, 1945, and again in 1946, many elunips of 
Ikinibusa arimdinacea Retz flowered and fruited on tlie station 
gio'uncls. While it is realised that the economic value of this 
species is small it is considered that the results of the experiments 
would also apply to other bamboo species. 

The 1945 seed (except for two samples) was sealed in quart 
fruit jars containing granular calcium chloride .at the foot of the 
jars. This layer of drying agent was, covered with one' .inch o! 
cotton batting and the samples of .bamboo seed were tied in. cheese“, 
cloth bags and placed on top of the cotton. The samples were then, 
exposed to 4 temperature ranges, 

(a) . Room temp. 70'’F.-90'’F. 

(b) Controlled temp, of 70°F.-S0'’F, 

(c) Temperature of 60“F.-70®F. 

(d) Temperature of 5.0 '‘F. 
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In addition one sample was kept at ro<3i:n teinperataire in a, 
dessicator over potassium [^yrogallate solutiofi whieli absoi'l>eil 
ox,\"geii arid tiarbou a.Iioxidtn Yet another sample was st^n’ed ;il 
room teiiiperature ill an optm fruit jar. The nioisiure lamtmif: of tin:* 
seed averaged 18 pe:r cent. 

Germination tests were carried out from lime to t,ime with h)6 
seeds. (4ci‘:iiiinatioii took place under room couditioiis on iiiter 
paper |)laeecl on moist sphagnum moss in petre dishes. 

The seed stored over calcium chloride showed no apin'ccdahlt* 
decrease, in germination after 202 days, except the batch sioiml at 
70'’F.-80"F., but the seed stored over potassiiini pyrogallai.e nud 
the control showed a marked falling o:ff in viability after 108 days 
and no seed germinated at all after 202 days sto:i'Mge. 

The 1946 seed was also stored in fruit jars excefit one lot wliicd/i 
was placed in a dessicator over potassium i)rrogal)al.e. Hydrated 
lime and powdered charcoal were used in addition to caleiuin 
chloride as drying agents. For co:ntro]s 'one sain|")]e r>f seed "was 
exposed and another sealed tightly in a jar witlu>iit a drying ng’oM!. 
The average moisture content was 23 per cent. Half of 'ea.(‘!'i sample 
was dried in an, oven to a moisture content of 12 per ('u:mt. tiami'ilcs 
were then takcm from the seeds at 23 per cord;, moisture (‘oid:eut 
and at '12 per cent, moisture eontetd;, and exposed tf,> ,:roo,m terri“ 
peratures from 70-90”F. and in a refrigm’ator ;it a iemi'uu'aiure of 
44-'50”F., while the control seed and the seed stored over potassii,mi 
pyrogallate, were exposed to room tem|:)e:rature crnly. The initial 
germination of oven dried seed averaged 79 per cent., a:nd that, of 
not dried 88 per cent. 

After 72 days^ storage the seed :not oven dried Imd a, higher 
pe:rce,ntage o! ger,miriation than the dried seed but i:he di,ffere!)ce 
was slight. After 148 days the seed stored, at room temperfiturc'* 
over hydrated lime, potassium pyrogallate, and 'S'ca leal in jars witli- 
out a dryi,ng agent did not germinate. ■' 

■After 227 days the highest ge:rminath)ri results were frivm seed 
stored at rooi',n temperature over . calcium ch,lori«,'!(\ tindtn* ilmse 
■conditions' seed which had been drii‘d germinated slightly 
■E,efrigerati>on of seed over" hydrated lime and over cliarcofd iri " 
creased , longevity. A small 'percentage .of seed of,th,e ('*<mtivd 
.sample 'exposed to room conditions germinated after 227 days. 

' ' ,The ,m,'Ost,' practical method tlien 'o! preservir,ig the 'vijilaiiiy of 
hamhoo.seed' was ' storage over calcium (diloride at room te:,mpera,- 
ture, ' while storage over hydrated lime or charcoal under ref:rigera-' 
'■.tion.' was ' also good. If ; the '..seed was dried to g:ive a meusture 
content of 12, per cent, it increased longevity. Where no drying 
agent : was .used., ■ exposed seed kept the viability'' longer the 
' Seed' sealed airtight. 

Bamboos can be propagated .readily from seed. The scnnl was 
planted at a depth of |in. in a greenhouse. After two mimtlm tiie 
plants were 8 to ^'lDins,, and 'were transplanted to gallon cams under 
partial shade. Eight months "dater they were. 3 to 4ft. high with 
, side branches ■ and shoots. ■ Six . months ' later ':they had ' ■ formed ,■ a 
dense hedge 10, to 12ft. high. .■'. 
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METHODS FOE STUDYIHO THE PHYSIOLOGICAL 
BISOEDEES OF TEEES IM THE FIELD 

At East Mailing Research Station, Kent, investigations were 
carried out to test the possibility of injecting individual fruits on 
a tree with a view to studying the effect of nutrient substances on 
fruits while still on the tree. 

Method I. Injection of the Whole Fruit of Apple. A leafy 
shoot about 2in. long, growing on a spur bearing a fruit, was bent 
over and the cut end placed in a small container of dye solution. 
The rate of absorption was 10 ml. within two or three hours. The 
treated spurs were then removed and dissected in. order to trace 
the course of the dye. The dye had permeated most of the spur 
system and a large amount of dye travelled into the bourse which 
bore the fruit. On cutting the fruit all the vascular bundles were 
dyed, but when there were two or more fruits on the same bourse 
then the fruit nearest to the injected shoot became fully injected 
while the other were only partially so, and on cutting open these 
fruits only one or two of the vascular bundles were stained. 

Method II. Partial Injection of a Fruit. A fruit that had a 
secondary shoot arising adjacent to it on the same bourse was 
suitable. The shoot was bent and treated as in M'ethod L If tiie 
shoot was too short the injection was effected on the petiole of a 
leaf borne on it and the cut petiole bent over into a small con- 
tainer attached to the shoot by means of a band. 

By this method it was found that the dye travelled into the 
bourse and straight up the apple stalk, wdiile very little went into 
the main spur system. When more than one apple was on the same 
bourse the dye travelled to the fruit whose stalk "was closest to the 
secondary shoot. 

By these methods permeation occurred of one or two sectors.' 
of the fruit only and it is considered that the injection of nutrient 
solutions by these .methods should be valuable in the study of 
|)hysiological disorders of apple trees iri the field.—C'^The Journal, 
of Pomology and .Horticultural Science,' Vol. XXIII., Nos, 1 and 2, 
1947 .) "" ' . 
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An Improved Implement for use 
in Compost - making 


By J'. I). SCOTT, in “Fartning in Soutli Africa.^* 


This article' is repiidUshed as it is thought it wotilcl he oj interest io 
many farmers now making kraal compost. 


In tlie making of aonipost at the Estcourt and Tal)aiiilil<pie 
stations, all dry stock are fed in kraals during the wirU'-er to afford 
them maximniri protection against cold. A fresh layer of bcnlding 
is, added to the kraals each week or whenever required until, l:».v 
the, e,od of winter, a mixture of grass, dung and urine to a de|:)tli 
of a couple of feet is obtained. This is not touched during the 
winter as temperatures, are, too low. and there is not enough' mois- 
ture for much bacterial action. 

, ■ At' the end of winter the cattle return to the veld and,' after 
the be'dding in the kraals has been wetted thoroughly by ra’ii'i, it 
is built up' into heaps, about 4 feet 0 inches high varying in width 
from 1,2 to 18 feet and i'n length from 25 to 60 feet, The reincfva! 
of the m,ate'rial from the floor of the kraal lias irlwa.y's been an 
expensive' process.' , Turn lag -by , means of a'p,k)Ugh has reHuIted in 
continual packing' in fro,Bt of the plough, and' ,a dam 8(,‘oo|;j Iims 
always , jumped. A..s a result the -material has h,ad to be rmiun-ed 
by '■ hand ' labour with .forks , -and' wheelbarrows which .is slow itml 
'expensive.'..,:''"' 

' 'This season an. improvement to a dam scoop was tried 
.excellent 'results.' Four iron bands 2 inches wide and '| 'Inch t!,i'ic,k% 
sharpened, to a point, were liveted under a dam s<,;oop so that .the 
'„ two, ''middle , ones ' projected 'about 11|, inches and the twO ' oiite'r 
ones 10' incho'S in front- 'of the scoop, being just clear of, the ins-icle 
.O'f the draw-bar.' ^ In' addition,’ to the rivets,' the fro'ut edge of the 
scoop was '.welded' to the 'bars so that- there was no chance o,f 
material working between the bars and the scoop. 

These sharpened ■, -bars'' pene'trated 'the mixture on .-the kraal 
floor easily and , it 'was possible for, two boys to remove ail the 
material, with two'.ox.en drawing the dam scoop.. As, the pmsAge 
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■of the oxen over a heap would have eoBsolidated it too much, the 
compost material was dumped outside the kraal where two other 
boys packed it into the heaps. 

This iiiiproved implement has' cut clown the cost of compost" 
making at Estcoiirt enormously. Two boys with two big oxen in 
this scoop took the compost material out of the kraal at the rate 
of Just under 19 tons per day (1 cu. yd. at 70 per cent, moisture 
weighs approximately | ton) and, with two boys packing it iiito^ 
heaps, it was possible to build a stack 25 ft, x 18 ft.' x 4-| ft. high 
in two days. 

The cost of effecting these improvements to the scoop (at the 
present high price of iron) is only a matter of about £2 10s., and 
this amount is', easily saved in labour within the first few days. 
The bands riveted underneath act as shoes, taking all the wear 
arid thus adding considerably to the life of the scoop. 
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Cattle Bale or Grip 


By B. G, GCJN'DEY, Department of Irrigation, in co'opei'atioii, 
with the Branch of Animal Hus band r>". 


A cattle bale or grip is essential to handle cattle efficiently 
when carrying out such operations as dosing, i.noculation, branding, 
castration, dehorning, the treatment of wounds, .etc. The alterna- 
tive in the case of the more serious of these operations is often to 
tlii'ow the cattle, 'which ig neither so speedy nor so hygienic. 

The cattle grip at the Grassland Station, Marandellas, is in 
cC'iistant use and iiiaiiy farmers who have seen it have asked for 
plans from which to build it. It has, therefore, been decided to 
publish the explanatory diagj*am given here. 

No originality is claimed for the design of this bale, the proto- 
type of which was, it is believed, first developed locally by M"]*. 
H, F. Gleadow, the -Manager of the Central Estates R'aricii, 

The construetion of the bale, which is clearly indicated in the 
accompanying drawing, is fairly simple, and not unduly expensive. 
The necessary ironwork might be made by a blacksmith or a handy- 
man who has the necessary equipment for forging and drilling the 
various components. In the drawing all the timber, is shown as 
-cut from,' round poles of suitable native timber' such as .M’wninga, 
Kn,ol:>thorn, Mopaiie or Gum, but old teak railway sleepers, if pro- 
curable, can be sawm to suitable rectangular sections and shoii](,i 
prove very durable. In any case the inner faces of the two hoi’i- 
zoiital cross rails between which the jaws %vork should bo sawn 
■to present a smooth, flat surface'. 

The timber should be well seasoned, and if {)ossil)le tre;-ited 
wi.th a good Tion,-|:)oiso.noug preservative such as creosote or tar 
afte,r all cutting has been completed. 

The jaws may ^vith advantage be made of n inch iron pi|,)e 
since timber is liable to split at the bolt holes. To prevent tliis 
the, e,xtremities of the poles might be fitted with ferrules of 3-|i,n. 
or 4in. piping or bands forged from flat iron about Jin., thick and 
2 or 3 inches wide. 

The bolts used should be l-16.in. smaller than the diameter, of' 
the holes shown, and their length will depend largely on the size 
of' timber used for the vmrious components. 
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Umkuzanne 

( Die HAPET ALUM C YMOSU3I ) . 


By 0. WEST, D.Sc., Pasture Research Officer. 


A contribution from the Central Veld and Pasture Station 
for Matabeleland. 


Introduction » Dichapeialum cymosiim (Hook.) Engl, well 
known in M^)^tabelelalKl by its Sindebele name uiuKoiizaane and 
in the Transvaal as Gifblaar, is, according to Steyn(^), one of 
the most dangerous stock poisons on the sub-continent. 

It is a dwarf, acaulescent shrub, but the short branches which 
appear above ground bearing leaves, hoovers and fruit (fig. 1) 
spring from large and extensive underground stems, which ramify 
below the surface of the ground branching from stout ^Taproot” 
like stems. The size and extent of this system of underground 
stems is astonishingly great. The horizontal underground branches 
which ramify just under the surface of the soil sending up leaf 
bearing shoots every here and there, may in large plants cover 
many square yards, while the descending 'Taproot” like stems 
can be traced for surprising distances and to great depths. Near 
Pretoria in 1935 the wTiter was shown a plant which had been 
traced for a length of 95 feet to a depth of 40 feet below^ the 
soil level. 

When the average day temjieratures begin to climb steeply 
towards the end of August, the umKouzaane sends up its fresh 
green shoots and leaves. As this happens well within the dry 
season when the rest of the veld, is brown .or bare, these first 
gi'een leaves are very conspicuous and .attract grazing a.ninials. 
Deaths from umKouzaane poisoning begin and continue until the 
d,ry season is ter,ininated by the summer, 'rains, which usually begin 
late in November or in .December. The plants begin to flower very' 
soon after the first shoots appear. 

The flowers ' are small, greenish yellow and are ' produced in 
clusters on small stalks which arise from the axils of the leaves. 

The fruit is a leathery drupe, oval or almost round and about 
1-| inches in length. ' It contains one .large seed. Ripe fruit can 
usually be found in November,, but is apparently not produced 
in equal, abundance every 'year'..'. In a 'patch' of umKouzaane on 
the farm “Red Leaf” 'in 'the. Nyamandhlovu' district, a. very . heavy 
crop 'of fruit' was 'observed- in. ■■November, 1945.- Inthe 'following 
year p.ractically no fruit .was'.borne . by plants growing in, .this patch. 

Identification of umKouzaane. umKouzaane can -be -easily 
confused with several other' plants to which it bears a strong 
superficial rese'mblance, FachyHigyyia pypniaemn , ' 'Pfjmnaeotfmm- 
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7///,s* Zeiihtrl and capense^ are <d’ siiiiili'ir hal'iit 

wliicli produce leaves resembling those of uinK()u,zaane al:>oiit the 
same , time. As these plants, which are grouped under tlie 
Siiidebele name umlCiikuzela, are innocuous it is important to 
able to distiiigiiisli between them and the virulent umK{:mzaarif‘, 

The following criteria will serve to identify u;in'Koiizaai:ie and 
to' distinguish between iimKouzaane 'and umKukuzela. 

L The leaves are elternafe, ' The leaves of urnKouzannc* ai‘e 
not opposite and do not arise by twos or three at the same level 
on the stem. 

2. The young' leaves are bright green on both sides. They 
are slightly hairy, but the hairs are very small, white and iiicoii- 
spieiious. The old leaves may be a yellowish green but they are 
c|uite smooth and free oi hairs. 

3. The leaf veins are looped at the outer eclgp of the lea,f 
where they form' arches. See fig.' 2. 

If the leaves of a suspected plant show ail nf the above 
characteristics, it is almost certainly umKouzaane, but to make 
quite certain, wrap a. generous specimen in paper and send it by 
post' to the. Pasture Research Officer, .P.B. lOK, Bulawayo, or to 
the Senior Plant Pathologist, Department of Agriculture and 
Lands, Salisbury. 

Bistribution. umKouzaane is widely disiribuied iii Hu:'! 
Hortheru' Transvaal and ha^s been recorded from IkreJ'iuaiiahiiici 
and South West Africa. In Southern Rhodesia it is wides|)read 
on ' sandy soils north-west of Bulaw'ayo. ■ 

Its distribution appears to coincidti roughly w,it!i the 
fine' sands of the Kalahari Geolo-gical Bysteni aud it is prohal-Kle 
that it occurs in the following native- districtB; Eiyainaiidhlovii, in 
the northern end of Bmlalima-Mangwe, Buhl and Sobungwe. in 
the- Nyamandhiovii district on -the 'farm ^*Eed I/eaf,'”- about 25 
rniles' from Bulawayo.,' it occurs in 'the- Khami Valley and is here 
as.soeiated with the thorn trees Acacia giraffe, A. erubescens, etc. 
In the same district- at Mpindo, in the ' Gwaai Reserve, it is very 
common in the teak forest. . It is included in , many different plant 
communities, but ' , appears, to he confined to .light " sandy 'Soils. 
.Detailed information about the exact distribution ' of this 'pla,ot 
, is required and it would he --greatly -appreciated if farmers, who' 
.-'know' of the' existe-nce -of the plant- on their farms 'would report' 
"itS 'prese'nce to the Pa.st'ure Research/ Officer, -P.B. '19K, .Iliilavv'ayo, 
who would be' grateful f'Or"the f-ollowing information:--' ■■ ■ 

L Farm Name. ■ ■ ■ 

2. District. ■■■■; 

3. Vegetation and soil type in'-which umKouzaane .occurs.' 

4. Approximate acreage infested.-'' 

The Toxicity ol umKouzaane and'' its'- 'falatibllity. ■ -Cases ''ol 
umKouzaane poisoning begin with, the appearance of the '..first 
shoots in August and continue until the onset of the rains 
qr December. 




Fig. 


1. Dichapetalum cymoswn., showing the alternate 
arrangement of leaves and mature fruits. 



Fig. '2.. Dichtipetalum cymosum, &h,omn% the peculiar' leaf 

vohation. 
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The widely held belief that one or two leaves is 'sufficient to 
cause death of an animal is not borne out by the results of experi- 
ments. Steyn(^) states that. ' 'according to experiments conducted 
by Gursoiij Neser and Theiler, and subsequently confirmed by 
the author (Steyn) 20 gm. of the fresh young leaves may he 
sufficient to cause death in sheep and 90 gm. may be fatal to 
cattle.’’ Also there is an enormous variation in the toxicity of 
different "varieties” of the plant growing on the same spot. In 
addition soil and climatic conditions may be responsible for a 
difference of toxicity in different localities. 

At Nyamandhlovu, Shaw succeeded in killing a sheep and a 
goat by drenching with 2 ozs. of the leaf ground up in water, 6 ozs. 
of the ground up leaf induced severe symptoms of poisoning in a 
heifer weighing 350 lbs., biit this heifer recovered. Two cows 
weighing about 800 lbs. each were killed by drenching with 16 ozs. 
of the leaves. 

Shaw (2) notes that two dogs died after eonsuniiiig a portion 
of the intestines of these poisoned animals, but that natives con- 
sumed the flesh with ir punity, though they were careful to avoid 
the offal and the internal organs. 

Green sho'wed that all portions of the plant, including the 
fruit, contain the poison, and that young leaves contained most, 
while old leaves contained very much less. Practically nothing is 
known about the poisonous principle, except that apparently it is 
not prussic acid. (Steyn, 1.)* 

The fact that cases of poisoning usually terminate with the 
onset of the rainy season is due to two reasons. Firstly, the abund- 
ance of green growth renders the tufts of umKouzaane less con- 
spicuous and less, attractive, and secondly, old umKouzaane' leaves 
are not nearly as toxic as the first fresh growth. This^ fact was 
established by the investigations carried out by Curson, Neser and 
Theiler. (Steyn, 1.) Even, the fresh leaves of umKouzaane do , 
not appear to be very palatable. Great difficulty was experienced 
in getting animals to take umKouzaane leaves in the feeding "ex- 
periments carried out by the Yeterinary Department on Mr. W. 
E. Wood’ S ' farm at Nyamandhlovu. Even when leaves were 'mixed 
with other food, animals endeavoured to push them to one side and 
to leave them altogether. (Shaw, 2.) This may, of course, have 
been the result of experience. The animals used in the experiments 
had , been raised. in an area, where. umKo'Uzaane waS' ' a „ common 
pla'iit. ' It is' likely that animals, unfam,iliar with umKouzaane W'Ould' 
Consume it much more readily. 

That cattle do become .used to u.rnKouzaane and, are then not 
poisoned by it, because they, refuse to graze'' it, is clearly demon-' 
strated by . Fig. Ill, which illustrates the' abundance of" umK.ou- 
zaane around cattle kraals in the Gwaai Reserve . near ' Mp.iado'. 
Siding. A thick, .growth of umKouzaane surrounds the kraals .and 
it is traversed every .day by the native cattle, on their" way ' to',' and 
from grazing and water. Among ''these cattle, cases of umKouzaane' 
'poiso,ning are rare. ., " 

"'''Prophylaxis* ' According to Shaw, 'the sulphur-salt lick appears 
to have a 'prophylactic, effect against tMs.'type ' ' 0 .f poiso',ni'n'g. " , 
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Prevention. Tht? sorest method of p:reve;nt/iiig cases of 
iiiiiKouzaaoe poisoning is to fence oil* the areas in which the plant 
(:„)C{‘iii‘s and to ],)rotect these areas from grazing during the 
dangerous 33eriod. 

Eradication of the Plant. The eradication of inriKoiizanne is a 
very diflieuit and laborious ope.ration. Because of its well deve- 
loped and extensive systems of underground steins, attempts to 
get rid of the plant by digging it out are very seldom successful 
aiui often serve to aggravate the nuisance. There is evidence to 
show that the repeated ploughing of a patch of umKouzaane which 
was located in the middle of a cultivated field, eventually elimin- 
ated it, and though I have no doubt that it would be ‘'possible to 
get rid of a patch of umKouzaane by just digging it out in a very 
thorough inarmer and then by repeatedly excavating every shoot 
as it appeared over a period of years, quicker and more economical 
results can be obtained by poisoning, though, the methods which 
can be employed successfully are laborious. 

Working in the Transvaal, Leemann (3) devised a technique 
■which gives good results. 

The patches are carefully excavated until the main stem or 
stems are discovered. The earth is removed from around each 
main stem to a depth of about 9 inches. ’ The main stem is then 
ring-barked, and in this operation the bark is cut away i:ri a down- 
ward direction to leave a frill around the bottom end of the barked 
area. A few stones are then packed around the barked stem to 
form a receptacle for the poison which is packed in between the 
stones and the stern. The poison is. a mixture of two parts' of 
calcium chloride, one part copper sulphate and two parts of soil 
In this mixture the copper sulphate is the poison, while the func- 
tion of the calcium chloride (which is strongly hygroscopic) is to 
draw moi.sture from 'the surrounding soil in order to keep tlie 
|)oi.so.nous i:>aek moist. 

When the pack iS' applied, it should be of the consistency of 
stiff mud. It should be applied generously so that the whole of 
the ring-barked stem is surrounded by a 'pack several inches thick. 
Leeman •was successful, too, with a pack composed of sodium 
arsenite . one part and .soil four parts. 

The method is most successful when the soil is damp, i.e., after 
the rains 'have started. It is necessary to follow up the first appli- 
cation of poison and to re-poison plants wdiich are not completely 
killed when they begin to grow again. 

umKouzaane ■ can be killed by repeated defoliation. '.' ..Reports' 
,(4) mdicate that successful, results, have, been' obtained by 'using a 
.mixture' of ' one part^ of .Kerol and three parts" of iiluminati'ng paraffin. 
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Using an ordinary atomiser, of the flit-pump type, the leaves are 
sprayed as soon as they appear in August and the spraying is re- 
peated with each appearance of new leaves. It is said that three 
to five sprayings dui'ing the first season, three to four during the 
second, and about two during the third season suffice to kill a 
proportion of the plants, while the remainder are so weakened 
that a further two sprayings during the fourth season are usually 
sufficient to produce a total kill. 

Biological Control. The plant is parasitised by the larvae of 
a moth, Sindris alhim.acu^ Rag., which burrows into the friits 
and destroys the seed. It is probable that the presence of this 
parasite exercises an important control on the amount of viable 
seed produced by umKouzaane. 

Summary, Diidiapetalurn cymmum is a poisonous plant which 
annually causes a large number of deaths among domestic animals. 

The appearance and habit of this plant, its identification, dis- 
tribution, toxicity and palatability ai'e described and discussecL 
Methods of preventing eases of stock poisonirig and eradicating 
the plant are outlined. 
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Feeding and Drinking 
Appliances for Poultry 


By G-. H. COOPER, Assistant Poultry Officer. 


In very few poultry keepers’ yards is there to' be found a good 
selection of appliances and it is the hope that some improvement 
may be made in this respect that these few notes on the con- 
struction of some simple appliances are given. Frequently 
wastage of feed from unsatisfactory feeders amounts to more than 
actual consumption. 

Material. ' 'Timber of any sort has ■ been foiiiid to be most 
unsuitable for poultr^^ appliances in this country, because of the 
havoc caused by white ants and the fact that in the dry atmosphere 
all ’wood shrinks and nails drop out in* time. 

Galvanised iron should be used wherever possible, for it is 
not 'subject to these disadvantages and it is cheaper eventually; 
furfcher, it is hygienic and is more or less everlasting. It makes 
a neater Job. Concrete or cement is also an excellent material 
W'ith . which to make w'ater vessels and feed troughs. The following 
'appliances 'were made and tested out at the M'atopo School of 
Agriculture and the Government Poultry KStation and have given 
'every satisfaction. 

Feeder for Mature Birds (Figs, l and 3). ■ M'miy poultry 
keepers are changing their ideas about the usefulness of a large 
hopper-feeder, because these so-called self-feeding hoppers rarely 
do self "feed in practice, and further, it is preferable to place 
before the birds daily a fresh lot of mash. In seif -feeding hoppers 
the birds tend to pick out certain feeds from the mash and leave 
the rest, which may remain before them some considerable time. 
The amount consumed can be better regulated in a feeder wdthout 
a hopper and rats and wastage are less troublesome. The feeder 
described here is for half grown pullets or mature birds on range 
and will serve for 30 birds. If it is to be used in a laying house 
'the,' top protection of iron.' is not. necessary, the legs ending level 
"with "the ' alighting board. These feeders, are portable and non- 
'wasting .if not over-filled. If cocks' with large combs have to use 
this' " type of feeder' it ' will be necessary to raise the roller above 
the trough an inch more in order not to damage the comb. 

Construction. Four troughs without ends can be made from 
a sheet of fiat galvanised iron 6 ft. x 3 ft, A strip of iron 
IB inches x 3 feet is cut from a sheet of iron, being careful to 
cut at right angles. Each edge along the three foot sides is bent 
over I inch or less to make a round edge. Three inches from 
each edge so rounded the iron is bent at right angles lengthways. 
Again six inches from each of the right angled bends the iron 








(1) Outdoor Feeder for Mature Birds. 

(2) and (6) Water Fountains for Small Chickens and Mature Birds. 

(3) The Metal Trough. Section of Feeder. 

(4) and (5) Metal Feed Troughs for Chickens at different ages. 

(7) Feeder on Ground Level for Half-gi’own and Mature Birds. , ' 
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is again bent at right angles lengthwise. This gives a V-sha'ped 
trough 3 feet long 6 inches deep with 3 inch lipvS bent inwards. 

The ends are cut corresponding to the shape of the end of 
the trough, bent and rivetted on. Wooden ends may be used 
but are not recommended. 

Before fastening in the ends pieces of firm hoop iron 3 inches 
long, one with an -g- inch hole near the top and one with a sh^t 
leading to an inch hole, are rivetted one to each end in the 
middle and allowed to project over the top end, so that the holes 
are ll inches from the top of the end. 

A i')iece of wood 1 inch x 1 inch x 3 feet is taken, a 21 inch 
nail cut in half and each half hammered into an end of the wood 
in the centre, leaving I inch projecting. This forms the roller 
and is placed in position by pushing the nail without head through 
the hole in the hoop iron at one end of the trough and the other 
into the hole at the other end by means of the slot. This I’oller 
will now revolve on being touched and so ser\'e tlie piirjxjse of 
keer)ing the birds from getting into the feeder or from perching 
on the roller and soiling the feed. A piece of plain wire No. S 
fastened along the top in the position of the roller has also been 
found satisfactory. This completes the trough section (fig. 3) 
which is placed in a stand as shown in the photograph (fig. 1). 

The stand can be conveniently made from timber to be had 
from a motor car case or flooring board. 

Take four pieces of timber each 2 inch x 2 inch x 2 feet 9 inch 
to form the legs, or preferably four pieces of angle iron 2 feet 
9 inch long; these are held apart lengthwise by cross pieces 3 feet 
X 3 inch x J inch nailed or bolted at right angles, the top, of 
cross pieces being 18 inches from ground level. 

Two pie(?es of timbei’ 16 inch x 6 inch x | inch are nailed or 
bolted to .the inside of the. leg pieces at the same height as the 
cross I'.rieces. These serve to ' keep tlie legs apart across tlie 
str.ucture and, to hold the trough. Before fixing these last planks 
in position a right angle notch is sawn out of tlie middle of eaclp 
the point of the V being half way, or 3 inches down, the. plank. 

Two pieces of ti,:mber, 3 feet x 3 inches x. | inch are next nailed' 
to the last mentioned .pieces, one on each side, between the legs 
to serve as alighting boards for the birds to' stand upo',n when 
feeding. Again two pieces 16 inches x 6. inch x' inch are taken 
and; saw'ii to form a 'sloping, top, being '3 inches ';;at the ends and 
■6 inches in the; centre. One 'piece is nailed to' the projecting 
legs above the 'trough at each end. Over .these, is' bent, and 
'attached ' with screws a ,p,ieee of co.rrugated ■ or fiat .iron 3, feet x 
2 feet. Feeders may be made '6 feet long by cutting the 
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of iron in liali lengthwise. If this is done a wooden suppoft is 
advisable lialf way inside tlie troiigli aiidj of course^ the stand 
must be made the appropi’iate length. The feeder is now eoiirpicte 
and may be used lor mash dry or wet, and. grain femliiig. At 
least 2 inch feeding sjiace per bird is required, n,nd 2 iiiim'ir hnui 
of oyster shell feeder space pei' 100 birds. 

'Fo 3 ’ birds cm range during the dry months, a similar trougi'i 
It^eder 'witfn sqiian‘e ends to ' stand on the ground may be 
(Fig. 7.) It is cheaper as no stand is required, but is nut 
suitable for hiying houses where litter is used. 

Feed Troughs lor Chickens (Fig. 4). For baby chickens until 
nbout three weeks of age. A piece of flat galvanised, iron, is cut 
M feet X 7 inches wide. Each 3 feet edge is bc.nt (»ver \ incli to 
form a smooth edge, Agai.n each 3 feet edge is bent at riglrt 
angles | inch from tlie edge. One and one-hal.f indies from each, 
of these right angle bends the iron is again Ixmt at right angh's. 
This gives a 3 feet rectangular trough 3 inches wide, U incJic's 
deep, %vith a inch lip turned inwards along 'each sidm 

Two, ends of galvanised iron ab(,mt 3i incli x 2 incdi are cut, 
be,n.t to fit and rivetted into each end, A piece of piai,.n gal'\‘anis(:,‘d, 
wire .No. 10 is taken 3 feet 1 inch in length and I incli tiiiMnni a,t 
right angles at each end. This wire is placed down the centre 
of the trough and the bent over en'ds soldered to tlie ends of tl'ie 
t,roiig'li.. Sevei.itee,n pieces of similar wire 5 inches in lengtli are 
taken and in the centre, are looped around the wire .running 
lengthwise down the trough. The seventeen short wi:res are now 
soldered on each side of the trough 'at regular intervals of 2 indies. 
These are at right angles to the long wire and keep it iirmly in 
li'lace along the eentre of the trough. The wires pievent chickens 
from, getting into the trough and scratching out t-lie :mash, h'or 
chickens f.ro,tii three weeks to ..three .r.nonths o:f ag<,> similar ti.'ouglis 
can, be .made of slightly larger diraensions liaving an o])e,ning eatdi 
side of the centi'e wire of not more than 2 indies a^nd 4 indies 
deep. {Fig. 5). Concrete feed troughs are. used as fixtures in 
poiilt.ry houses. They are best built 'on tlie partition ' "wuill be(,wee.n 
lioiises. A siiiq.ile trough shape about six inches deep is suit a bleu 
A hinged ineta! cover with slots to enable the birds to fucul, or 
|:).l'ai;n 'W'ire grill with 2 i,ncli spacing is necessaiy, to p:r(‘.v(5nt tl,n3 
birds getting' into, tke trough. A lip of cement or iron 1 inch 
wide aIo,o,g the front at. the top edge of the trough is ess'e,ntiai 
to prevent wastage. An alighting board is, of course, necessary 
and. "should be on a level with the bottom of the. trough 2 feet 
4- indies from the floor level. Feeders for other than permanent 
houses are best constructed from flat iron as described and many 
prefer these in laying houses .also. 

The ,, small chick feeder (.fig. 4)j a medium size, of the same 
type,; (fig. ,'5), .and the. larger trough type with square ends for use 
on' the, 'ground as described, cover all the requirements of growing 
'/'.chicken's. For adults, this last 'mentioned trough '(fi,g. ,7) is used 
fo'r '.range birds" also,, otherwise the type 'as, described '(fig'"*. ! and 3) 
/'(with; ''Stand ' will meet'ali their needs;' /■' ■ 



APPLIANCES FOE PO'ULTBA. 617 

G-reen Food. The best a.nd most liygieBic xnetliod of feeding 
succulent, greens is to cliop it in a,^ cutter and feed it in coiicn 
siiaped 1 inch mesii wire netting baskets suspended in the iioiise 
about 9 inches from the floor or litter for adults. For chickeiis 
tiiey should be iiea-rer the floor. fSome soft greens like lettuce 
may be hung up without cutting, but where long pi.eces of; tougiun' 
greejis may cause crop trouble, they should be cliopped. About 
•i linear feet of greens feeder space is required per lOO birds. 
Tliese comprise all the feeding utensils that, will be required on 
tlie I'ioiiltry farm. 

BrinMng Vessels (Figs. 2 and 6). For baby chickens until 
about 2 weeks of age where only a few are being brooded a sniall 
tin siicii as a, 2 II). jam tin witli one. open end iind a nail 
liole piinchr'd a.bout. I inch from tlie o};.)en end, nnikes a good 
foiint-ain when filled and reversed in a saucer or metal pan. For 
Iarg(‘.r nuiiibers tins holding more water such as 1 gallon tins may 
be used in tii.e same way. The drinking pan should be made of 
!Oi!vanis(Ml ir(vn I incli deej) a, ml 1 inch larger all round than 
i":}ie tin or receptacle to be used as the reservoir. The hole 
punciied in i\\v tin should be J inch fi*om the open end to allow 
the wai.(;‘r iio flow out to this depth in the drinking pan when 
the re8ervoi,r i.s reversed on the pan after filling. The hole must 
be below tlie lip of the pan otherwise the wmter will flow 
continuously. 

The same type may be made for larger chickens .and adults, 
using 4 gallon petrol tins as receptacles and making the pair to 
suit. .For adults the i')an should be 3 inches deep and 2 inches 
larger all round than tlie receptacle. 

In intensive houses water troughs may be built of concrete 
on to tlie front wall 2 feet from, floor level with an alighting board 
and metal cover opened from the outside for filling and cleaning. 
Alternatively, open iron vessels of any convenient, size and shape.., 
buf} not deeper tliaii 6 inches, may be made and placed, on a stand 
in tin' lurnsf* oi* litled on to the eml of tlie nest l)u,.tte'ry. Birds 
s'hould not ho able to perch above them or contaminate the water 
wiili droppings or liltma 

Cement or Concrete Vessels* A mould is necessary to make 
waiter vessels, a.nd tliiise should be made circular to avoid coi’iiei/s 
wlrieli are d,iflieult t;o' cle{rn,'o.r, if this shape is not s’uitable, the 
corners i.n a rectangular vessel should.be well rounded on the 
inside. .Any size tliat is convoni-ent may be made, but usually 
tliey slioold .not be dee],.)er than 9 inches. 

.A cover to prevent the water being-contaminated by droppings 
and dirt oi* fro:r:ii becoming heated by the sun if exposed, is^ iieces^ 
sary, 'and should be made of iron in such a way that the birds 
liaA'c easy oiccoss to tlm 'vessel. 

1.11 so.mi-interisive runs these concrete vessels ' may be con- 
venieiitiy placed along the ■ fence ■ in the lanes between" houses 
so that they can be Tilled without going into the ran.,, ;,The.: mertal 
cuiver (urn btL hinged to ■, lift ior Tilling' and. removal ■ Water vessels 
should, however, .also foe placed inside the houses.' ■ 

These appliances are easily constructed and if the 'poultry 
fame,:r will study the' .requirements, of his; flock he will probably' 
Inn able. 'to Improve on' them hhnstdf. 
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Alternative Green Manure 
Crops 


By S. D. TIMBON, Agriculturist. 


[Bulletin No. 1277 Eevised. ] 


Owing to the shortage of siinn lienip seed, «uk 1 a,!.sr» to the 
damage done to this crop by various insect [’lests, im'in,v farmers 
are seeking alternative green manures and the following noii^s are 
written with the object of assisting them to decide on a siihsl-itnt.e, 

Taking all thcj practical considerations into accoisnt, sunn hcnif) 
clearly proved its superiority -over all other crops as a grtnuj 
manure until the varixjus insect pests attacki?jg it apptia, red. Now 
that this crop must be planted late in the season to avoid daoiagp 
by those' pests, there are other crops and mixtures of crops w'ldch 
can be expected to give a better restorative effect on our 
soils. 

Eecerit experiments carried out by the Bcpartinent of A-gri"" 
culture indicate that by planting the sunn hemp crop late Cai'tm’ 
Christmas) the farmer is incurring a loss in yield of the two fol - 
lowing maize crops combined of something like 14.0 per cent, as 
compared with the sunn hemp crop wlvich i.s sown e?irly, jis was 
formerly the , rule. This is clearly, a serious matter tO' the maize 
growun:’ and, taken alone, is sufficient cau.se for him to sm*k an 
alternative 'green manure, witlumt consider! rig the added di'diciilty 
of obtaining sunn hemp ’seed, and its high jirice. 

The follow^ing crops or mixtures can be ,reconii'nc!"idml as likftly 
to give' results equal or superior to a lnte‘ft()w?i crofi sunn Inmip 
in .so far a'S the inei*ease in the yield of tlie two following maize* 
crops is concerned. 

WEED-SMOTHEEING OEOPB,. 

Snmflowers and Upright Cowpeas. About to .15 lbs. of sun 

'flowers and 20 to 25 lbs. per acre, of the Saunders Upright Cowpeas 
may' be sown broadcast.. The' seeds can be mixed and sown, to- 
gethe,r, but the mixtures ' should be kept ^ well stirred to e'r,mure a 
fairly even stand of . the, two crops. ■ 

A' ■; Although' the sunflowers soon overtop .the cowq::)eas the latter 
'.make good growth under them, 'and, the: .mixture. is a satisfactory 
weed 'smotherer, ' particularly '.if'' sowing is .'lmme.diatelyyimex,nH.led 
by a stroke of the harrow. ' . ■ . „ t,'" " ' ■ ■ 

Sowing should be d'Ottedu thetlatter' half' 'of Dece.mber ,so. as to 
avoid the ripening of the seed of 'the sunflower' prior' to."plou.'ghi'n.g 
under, which 'would ,e.ntail killing. the selBgrown crop .of 'Simflowe'rs 
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b<?fore |)la;iiti'ng the following maize crop. When, tlie first month 
of the succeeding season is very wet it j.oay be very cliffieult to. kill 
swell a seIf-sow;ri crop, and planting of the maize crop may be 
seriously delayed. 

Owing t :0 deep pe.nctratio.n of the soil by the root systems i>f 
iJ'iese ('Tops this mixture would be particularly suited for so’iving 
on soils where a plough pan has been formed or is suspected. 

The cost of the seed of this mixture is about 12/- per acre at 
iireaent prices. 

Sunflowers and Velvet Beans. This mixture is reported to be 
sa.tisfaetory by some farmers, who say that' it is reasonably easy to 
rrlough clowii. The writer has no personal experie.rice of it. 

Suitable seeding rates would appear to be 40 to 50 lbs. of beans 
and 35 lbs, of small-seeded black smiilowers. The >Sonierset variety 
(h’ beans should prove most suitable in this mixture, since it is the 
jtmst rapid in growth. 

Sunflowers. When sown broadcast at the rate of 50 to 55 lbs. 
of seed [.jer acre' this crop is a better weed smotherer than sunn 
hemp, but its manurial value may be expected to be rathei* less 
tha;n the sunilower-cowpeas mixture, but rather better than a 
crop of sunn hemp. 

It suffers from the same disadvantages as .mentioned in the 
tliird parirgra|}h of the notes o'n the siinflower-eowpeas mixture. 

The e«')st of the' seed is about 8/6 per acre at ruling pri.ces. 

Simn Hemp and Munga (N'Youti). Where a fa,rrner'is s'hort 
of Iris requirements of sunn hemp seed he can eke it out very well 
by mixing munga seed with it. Suitable seeding rates are 20 to. 30 
'lbs. of Slum hemp and 10 to 20 ibs. of munga. 

The two cro;ps grow well trrgether, but tire munga scnul must 
not, l>e ('or-med .as dec‘p]y as sunn liernp .normally is. ■ If the two 
nrt:^ sown togethe,r ilu'y aiH-‘ 'priVbably 1'x.^st etn'ered by a 'S|>ike 
'hiirrow. The nnmgai siionld onb\' Ix-i e(.o.-er('*d about', .l ineb,' to at 
'most I inch dt'ep. 

On hind irifested with witch weed this mixture has a special 
value and can be highly rmamnnended as a green manure on ' in- 
.fcst'Cr! soils, in irreferenee to sun,t.i hemp, sitiee the .rniu'iga , will 
ilestro}' a p,roportion o,f the witchweed, for it germinates the seed 
i'ff tim parasite, but the .latter- later dies before it cari ripen seed, 
and ge,nerally before it reaches the surface of the soil. 

The price O'C i:r,iunga is about 23/- per* bag, a'uci so a eo:t"isi(leral)ie' 
etumomy tire cost O'f seeding as compared with sunn hemp alone 
is w'lade by employing the mixture. ■ 

The u'la'iiurial value of the mixture will be approxi,nurtely .the 
same as that. ■ (.if su,m,i hemp alone, 'It was, used over live years 
on , , the / Witcliwu3cd Demonstration . Fa.rm, ' and proved' very 
sa't'isfactory. ■ ■ ■ 

Ir,i buying seed of munga for sowing on witchweed infested 
soil i|' should be inspected' to see-dhat'-it is free from, admixture 
with, kaffir- corn or rapoko seed, since i'he-g'e latter crops are lionts 

..a 44 .,... 
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Muaga and Cowpeas. Anr.»ilter grpoti 

manure iriixtufe is tlnit of iio ihw* mimga aorl ':!ii IIjn, Sa imdni*;': 
Upriglit crnvpeas, or :!5 lbs. of Turinni envvptm:''; fn'r ;ne’e,, 

Tlie latter variety of eowpeas tcMuls t-o llnvive IhS i<‘r flian iIm' fui’mef* 
on the hia'ivy kcAiIs of tin"* nniize belt. It a, Iso Jihout. hvf) 1. *•. 

three weeks longer in niatiire than, t-ln.^ San.inlers Vii,ri<‘fy\ 
allows tile mixture in b(^ planted about tfie. Wie-k nf i,h"‘er.M} ' 

ber on ttu^ liigli veld ('Salisl)ury) vs'ith little rjkeli!'N'>od a! t.ronh.|i:* 
bei.rig eaiised in the .following season by n self-sown e!‘o|! tif eowfjeas, 

The eowpeas must hrst be broa,deast a ml eoverfol l,>y rlis.V" 
harrow; The irninga Is then i.niniediately l.irv.)m..l.frasl;.c‘('l a..!ii,l. i.a>\-ertn.I 
by a light spike-harrow. 

This Jiiixture can be ex))ecte(.l tn give at)preeial.)iy l..)ett''er yiidds 
of a followiog maize c*ro|) than a Janmiry planlml snnn hemp 

.Its ability to B.i:nother weeds de[)cin.is on (.djt.ain.i.ng a .stand 
of the iniinga, and for tins reason the munga. semi miint be imvm’mi 
lightly — no more than, a half to one inch deo|.n 

The cost of seeding is about 10/6 per acre. 

Other Po^ible Mixtures with Munga. (dther ],Hdeiit!ally 
satisfactory mixtures with munga that have* not yi‘t l)e<,.m Uied 
as far as is k.nown, a.re tliose witli velvet beans, or dhal or dolifilios 
beans. 

Sinc€^ all tliese cro^is I’equirt; a long seasoi'i to nn.ii.'m’i* 
they may be broadcasted ami 'disced in on d!,*y land befo'ro tl.ie 
■rains, and .although they ai-e How An growth and. .eannot co:mpetr> 
with,, weeds, the admixture of miinga will ser\'e l:o (arntrol the 
latter except on land that is very dirty. 

ThiTty->fi,ve to lifty .pounds of Marl,dlee, Jiibilaek or .No, 
velvet , beans, m to 40 lbs. of dhal, or m to 25 lbs. id ilolielim. 
beans per acre would l)e suital'>le' rati‘s of sr:‘e<'!ing' to conibini' 
with, 20 to 25 lbs. of muoga. 

The m\,inga would he sown and (‘ovm‘ed witli, a. liglit M|,dke 
har'row immediately after the -other crops Imve been plantrni, ' 

, Dhal has a very deep and .strong -ta]) ro-ot, ■ and, shouhl be 
particularly useful on land" whc,re a plougli |,)an .Inrs formmh -fO' 
'Where,, the '.'soil Alas been poached or puddled. 

Munga tlTYouti) or Pearl Millet. Mungaitseif is a goiM,| grmm 
manure -crop,' out since it is- a nondegurae there i„s some danger of 
temporary nitrogen starvation of a foUowi,ng nomlegume erop'’ ai,ic,d:! 
as maize i.f the munga is , ploughed '..down -when mature after th-e 

cessation of the rain,s. It. is for this reason, that one O'f the munga 

legume mixtures given above is to be preferred -as a" rule. It has' 
big advantages; however,, over other crops in the .cost of ■ seeding,' 
since this is..Iess than 3/~ per .acre at a rate, of 25 lbs. per acre, n nVl 
co-mpared with the muiigaAnixtures'At: only -requires one scedinR 
■and "One -covering operation.,'- " 

+1, j should be rather finer than for snmi liemp, sinoo 

the seed is small, and for the same reason the seed mmt be covered 
lighUy v)vth a light spihe harrow. Light covering of the seed ix 
essential, particularly on the heavy soik. 
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Muiiga lias a special value on witehweed infested land as !nei:i- 
tioiied under “Stnin Hemp' and MiiiigaP’' but care iiuist Ije taken 
tl'iat tlie. seed is not mixed witii kaffir corn and rapoko (finger 
iniilet) seed, siriee these are true hosts of the parasite. 

Muiiga is preferably sown in moist soil after soaking rains in 
December. When sown thickly (25 to 80 ibs. per acre) it competes 
well with weeds, but on really dirty land one or twm crops of weeds 
should be killed prior to sowing it, or, alternatively, siiniiowers or 
a siiriiiower legume mixture should be used. 

Being a non-legume it does not decay so rapidly as legumes or 
mixtures containing a legume and should therefore be ploughed 
dowu'i at the end of March in order to ensure that too much urn 
rotted trash is not present at the next planting season, and also 
to safeguard against temporary nitrogen starvation of a following 
nondegiime crop. 

In, an experiment at the xlgricultural Research Institute, Pre- 
toria, covering 1.0 years, a munga green manure crop gave slightly 
greater yields of maize than sunn hemp ploughed under. 

Other Mixtures with Sunn Hemp. Sunflowers can also be used 
in a mixture with sunn hemp for the sake of econoinisiug seed of 
the latter. Suitable seeding rates are 80 to 85 lbs. of sunflowers 
with 20 to 25 lbs. of sunn hemp, but this reduces the inanurial 
value by something like five per cent. 

The Saunders Upright eowpeas also combine quite well in a 
mixture with sunn hemp, and .suitable mixtures would be 20 to 25 
lbs. of sunn hemp wu‘th 20 to 25 lbs. of eowpeas. This mixture can 
be expected to be the equal of sim.n.hemp alone from the inanurial 
standpoint on heavy soils, and possibly superior on sandy soils or 
on soils where a plough pan has formed. 

These two mixtures plough under readily. 

GREEN MANURES WHICH REQUIRE CULTIVATION. 

Velvet Beang. This, crop can be considered as being fully the 
cu'iuiil of iin sunn lierap crop from the inanurial starid- 

|:)oi,nt, and as being so,mewhere in the neighboiudiood of, 15 to 1.7 pe,r 
cerd;. superior 'to the late-sonm sunn hemp crop (sow in , early 
J"anuary) as judged by, the yields of two maize erops following it. 
These estimates and others given, above are based on results, of 
experiments at the Salisbury Experiment Station. 

However, ,it suffers .from several disadvantages compared to, 
sunn hemp. It requires two- cultivations at least to kill weeds; it' 
is more difficult to plough under; and it cannot foe' planted dry by 
inackme be, fore the seasonal rains commence, unless the land is 
brought to a fair tilth in autumn. 

0,n the other hand, the,, cost of' seeding per acre (about 4/6')' 'is. 
very, much lower , than fc,hat of. sunn hemp,, (about 14/'-). The 'difficulty 
of ploughing in, the crop .can be eased by planting, sunflowers 'Re- 
tween tire rows two or three weeks after germination.of 'the';bea,n,a; 
but this, of course, lowers the maiiurial value of the crop, somewhat.. 
The broadcasting, of munga' at the 'rate ,of lO'lbs. per acre might 'be' 
tried as a substitute for the ■ sunflowers. If this proveS' .suitable ' it' 
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TiOiild have the added advantage ol killing a proportion of any 
witcliweed present in the soil as mentioned above. 

The normal spacing for velvet beans is 36, by 15 to 18 inches, 
but if this is cdosed to 28 to 30 inches by 12 to 15 inches tli€3 crop 
will sooner get above the weeds and thus perhaps save a cultivation. 
The varieties which take longer to mature, such as the liarbilee 
and Jiibilaek, are the more suitable for green manuring. 

Cowpeas. This crop is more suited as a green iiiaiiiire to the 
drier areas of the Colony since it may not thrive under heavy 
rainfall, and fiirtherniore it is subject to attack by the stem maggot 
on some farms in Maslion aland. It thrives better on sandy soils 
than on the heavy loams. 

It can be planted in rows like velvet beans, but it should not 
be planted early, but rather towards the end of December in 
Masbonaland so as to escape some of the rainfall and also the 
possible attacks of stem maggot, and to avoid trouble from a self- 
sown crop. 

The advent of the ^SSaunders Upright-’ variety with its very 
upright habit of growth and heavy yield of small seed has made 
the use of this crop as a green manure more attractive. On clean 
land, or after killing one or two crops of weeds, the broadcasting 
of the crop at the rate of 40 to 50 lbs. of seed per acre is possible, 
but experience is somewEat lacking at present. The broadcast crop 
cannot be expected to smother weeds, but must be assisted in this 
matter by killing one or two crops of weeds before sowing. 

Owing to its deeply penetrating taproots the crop may prove 
to have a special value in breaking ujd a plough pan, hut direct 
evidence of this is lacking at present. 

The cost of seeding an acre with 40 lbs. of seed broadcasted is 
at present about 10/-. , When drilled in rows 30 inches apart, and 
3 to 4 inches apart in the rows, a seeding rate of about 8 to 10 lbs. 
only per acre -will be required, and the cost would therefore be 
about 2/“ to, 2/6. 

GIEEN MANURES FOR THE EASTERN BORDER 

HIGHLANDS. 

■ Lupins.^ On the highlands of 'the 'Eastern Border that have a 
heavy, rainfall, none -of the' legumes mentioned can be depended 
upon to make satisfactory gr^owtli as green, 'man,ures. Sunn hemp 
will not, thrive' at elevations much above 5,000 .feet above the sea. 
'Oo'Wq3eas and velvet, beans dislike the heavy rainfall of this area, 
and the high acidity of ino.st of the soils. 

Fortunately the lupins thrive ,o.n this high country, and par- 
ticularly' on the' sandy soils. / M.or cover, they have ,a pre,ference 
fo„r",ac,id soils, , and, will not 'thrive' on those that are alkaline. 

Where they "have been grown in the, Inyanga' district "the' soils 
contain the necessary , lupin /'bacteria, hut' in,' ceid 5 ain.„ca,ses in "the 
writer’s observation ' ,t'hese 'bacteria ' are 'Uot'' present, in 'all ;the' ' soils, 
of the Melsetter ", '■''district,' although' in ce'rtain'': case's, on 'adjacent 

farms they have be'come' well inO'Cuiated. 
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Where the soil does not contain the specific lupin bacteria 
either the seed should be inoculated, or a bagful of soil from a- 
field which has grown a well inoculated crop may be broadcasted 
over each acre of the land to be planted. This work should be clone 
in the evening and the land harrowed immediately the inoculated 
soil is broadcasted., since the bacteria are killed by sunlight* In 
taking the soil from an inoculated field the top two inches should 
be discarded, and the next two or three inches of soil should be 
used. 

Both the Blue and Yellow lupins make satisfactory growth, and 
may be drilled in rows 30 inches apart, and 6 to 9 inches apart in 
the rows. They require a long season and should be planted in 
November or early December on dry land. On irrigated land they 
can be planted at any time when the soil is warm enough to allow 
the seed to germinate. At the above spacing about 15 to 20 lbs. of 
seed will sow one acre. When seed is plentiful, they can be broad- 
casted at the rate of 80 to 100 lbs. per acre. 

Soya Beans. Soya beans will thrive under a much heavier 
rainfall than will velvet beans or cowpeas, and for that reason can 
be recommended for green manuring on the Eastern highlands in 
preference to those crops, A .robust type is required for the purpose, 
and the Jubiltan hay varieties are recommended, and also the 
Hernon varieties Nos. 55 and ■18, which are suitable for hay as 
well as grain production. 

They should be drilled at a spacing of 28 inches by 3 to 4 inches, 
at which spacing a seeding rate of 20 to 30 lbs. per acre is required 
according to size of seed of the variety. 

The seed or the soil must be inoculated, since our soils in gen- 
eral do not contain the specific soya bacteria. Sufficient soil to 
inoculate 400 lbs. of seed is available free of charge on application 
to the Manager, Agricultural Experiment Station, Salisbury. The 
soil itself may be inoculated as described for iiipins. 

The , expenditure on killing seeds can be reduced by harrowing, 
the growing crop with a light spike harrow until it is 6 to 8 inches 
high, but the work should not be started until the sun has been up 
3 or 4 hours, when the soya plants will be less brittle. The land 
should also be free from loose trash which will clog the harrows. 

Where the soil has a pH value of 5.5 or less it will be necessary 
to apply ' agricultural lime to the,, soil to ensure good growth of' the 
crop. Dressings' of a' half to n '.ton per acre would be suitable. 

,'Eeiworms, It must .be .borne in .mind' that where crops which 
are susceptible to this serious pest are to be, grown in the future 
those crops mentioned ■ above which are not immune to it should 
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fiOt be growii; since even a small infestation of tlie soil will be 
s e i:‘ io u si y i n, c r e a s e ci 

Under such conditions only sunn hemp, manga and the Jiibiiaek, 
Marbiiee and jSomerset varieties of velvet beans f3an be recoiii- 
iiiencled. 

Doiichos l>eans, sunflowers, and cowpeas (ail locally grown 
\-aiieties) are very susceptible to attack. 

It may’ be mentioned that among the more important field crops 
wiiieli are susceptible to eel worm attack are potatoes, tobacco, 
oiiioiiSj sweet potatoes, soya beans, haricot beaus, cotton, 
pyrethriiro. 

If in doubt regarding the susceptibility or resistance of any 
crop to this pest the Department of Agriculture should be consulted. 
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Balanced Manuring 


By W. CB OGG 5 Director, Bothanisted Experiiiiental 

Station, and the Imperial Bureau of Soil Science; and HUGH 
NICHOL, Ph.D., F.R.I.C., Imperial Bureau, of >SoiL Science. 


[Extract from the “Scottish Journal of Agriculture, January, 1945.] 


The Opposition to the Use of Fertilisers. In recent years 
violent attacks have been made on the practice of using so-called 
artificial fertilisers. It has been claimed that the only manures 
that can properly be applied are “naturaF^ ones — meaning thereby 
the products resulting from the decomposition of plants, with or 
without the intervention of animals. 

The term “artificials’’ is unfortunate and misleading, and it 
would be desirable to discontinue its use. A hundred years ago, 
guano and Chile nitrate were novelties and were called “artificials” 
to distinguish them from the manures produced on the farm; yet 
both are as natural as the shell sand which farmers near the coast 
spread in their land or as the kelp used by others. The name was 
also applied to other substances like sulphate of ammonia, super- 
phosphate and basic slag which w-ere produced in factories. Later, 
nitrate of soda was processed to purify it and so were potash salts, 
also derived from natural deposits. Then we have ground mineral 
phosphate, which is more “natural” than, say, burnt lime. 

Most of the so-called artificials in common use to-day are in- 
organic, but that may not necessarily hold good in the future. A 
good rough-and-ready distinction is to apply the term “manures” 
to bulk organic manures and “fertilisers” to the others. 

Setting aside the question of the “naturalness” of Chilean 
nitrate, potash salts, and other mined or quarried products, we 
may ask why natural products should be supposed to be any better 
than materials which have been processed in a factory. If we 
discard artificial fertilisers, should we not discard artificial lighting, 
artificial shelter from the elements, and all the rest of the appurten- 
ances of modern life ? Agriculture is a ' very artificial . business. 
Nature never intended that plants of one kind should grow in 
straight rows over acres of land, and she shows her dislike by 
ceaselessly trying to cover any bare ground with other plants more 
to her liking; but we do not, therefore, give up farming and con- 
tent ourselves with what we can get out of the weeds and natural 
vegetation; and we breed and rear our animals almost as arti- 
ficially as' our crops. ' Even dung -and ' 'compost ' heaps/ are, by ' no; 
means . natural, and lime is an alien substance in many types of 'soil. 

There are several , schools of .those who believe we should avoid 
the use of fertilisers.' Some of these profess nothing more than 
that one should rely on the products of the farm. Apparently, Tor 
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these people, a diemical is a bogy coiiuoting harm and ijl-lieaitii. 
In the same way, some people dislike spiders, and no amount of 
allusion to Robert the Bruce will induce spider-haters to take 
kindly to spiders. It is a matter of like and dislike, not logic and 
reason, and one does not need to be a chemist to think that such 
antipathies are a poor basis for a policy of land fertility. 

There are, however, gradations in the dislike for fertilisers; 
iiiaiiy will admit burnt lime as a natural manure (just as some tee- 
totallers accept port), and a section would permit the use of basic 
slag, tlioiigli they recoil from the thought of superphosphate. 

There are positive as well as negative aberrations. There are 
schools which practise bio-dynamic manuring under the banner of 
aothroposophic philosophy, not merely rejecting fertilisers, but 
practising rituals recalling the magical practices of the alchemists 
and the mental mannerisms of a Dark Age, in which ceremony 
stood substitute for knowledge. 

Most of the opponents of fertilisers agree in alleging that fer- 
tilisers poison the soil, bring about erosion, injure the quality of 
crops and lower the ability of plants to resist disease. Further, 
they hold that animals and human beings consuming these crops are 
particularly susceptible to many diseases. Their beliefs are held 
with religious fervour and their attitude is noii-scientilic. Never- 
theless, some of them endeavour to bring forward in support of 
their claims scientihc work which appears to fit their own views, 
though they ignore evidence unfavourable, to them. They have, 
however, brought forward no sound experimental evidence of their 
own in support of their claims. One of their chief arguments 
appears to be post' hoc ergo propter hoc, but most of the ills of 
soils, plants and animals which they cite existed before fertilisers 
were discovered, and are rife wliere fertilisers have not been used. 
Malnutrition is no new trouble, and soil erosion was a problem to’ 
George Washington ' and his hardly less famous and equally enter- 
prising successor, Thomas Jefferson. Another argument is of the 
Aunt Sally type. It consists of putting up what no scie,ntist has 
said since the earlier years of Baron Liebig, and then refuting it 
vigorously. No reputable agricultural scientist of modern times 
has decried the value' of organic manures or has claimed that fer- 
gjlisers can fulfil 'all their functions. 

There are still many gaps in our knowledge of soils and plant 
nutrition, but the, problems are complex. At Rothamsted, some 
'■ of ' the "classicaL experiments have been carried on for periods 
ranging ■: up to a century; although not designed on modern lines, 
they 'have provided, and continue to provide, much valuable in- 
formation about the relative value of the nutrients in organic 
■manures and inorganic fertilisers in increasing yields, and about 
their effects on the soil, on ci*-ops and on crop pests. ■ Much criticism 
,'has been levelled at these classical Rotha'insted experiments, but 
■the critics have failed to ' Understand their purpose or implications 
and have attributed to them. meanings wRich' wwe' never intended. 
These experiments were not designed io' solve all the complex .pro- 
blems of soil fertility to which .attention is now being directed., ' and, 
numerous additional experiments ■ have ■been ' undertaken. A , va.st 

amount of work dealing with 'the'. 'effects of,, fertiliser s' with and 
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without organic manures has also been done at very many ■ centres 
in this country and throughout the world. The conclusions are, 
therefore, not based on the investigations of any single institution. 

THE ALLEG-ED HARMEUL EFFECTS OP FEEmiSEESh 

(a) Effects on the SoiL It is claimed that fertilisers are harm- 
ful to the chemical and physical condition of the soil, but where 
suitable and wmll-balanced fertilisers have been used, under proper 
conditions, there is no evidence that this is the case, xlt Rotham- 
sted, where, for experimental reasons, soils have been treated quite 
abnormally by applying heavy annual dressings of fertilisers alone 
for a hundred years, high yields have been maintained and the 
soils are still for the most part in excellent condition. 

It is, of course, recognised that the use of sulphate of ammonia 
increases the rate at which lime is removed, which, in time, leads 
to acidity. This is readily corrected by liming. The continued 
application of large dressings of sodium salts to some heavy soils 
may have an adverse effect on their physical condition, rendering 
them sticky, but for such soils there are other types of nitrogenous 
fertilisers which can be used. 

It is often alleged that fertilisers cause soil erosion, which, 
though not a major problem in this country, is of very great import- 
ance in many parts of the world. It can be stated categorically 
that there is no evidence of any logical connection between erosion 
and the use of fertilisers. Erosion was prevalent long before fer- 
tilisers were discovered, and occurs where they are not used. It 
is true that erosion, and particularly water erosion, is very pro- 
nounced in some areas where there is a large consumption of 
fertilisers; for instance, in the cotton-growing States of America. 
The trouble, however, is due not to the fertilisers, but to the system 
of farming. If crops which are not soil-protective are grown re- 
peatedly, the soil is mercilessly exposed to erosive action. 

Fertilisers have been of great value in helping to establish 
soil-stabilising crops and leys. In recent years, the incorporation 
of organic matter into soil has been widely and wisely recommended 
by agriculturists as one useful means of arresting both wind and 
water erosion, but it would be a mistake to think that opposition 
to the use of fertilisers is implied. Some soils with a very high 
content of organic matter, e.g., the fen soils of East Anglia, are 
very subject to erosion, especially by wind, and what has to be 
aimed at to combat this is to produce conditions favouring the 
formation of soil crumbs instead of dust, and to promote the growth 
of roots, which bind the soil together. In so far as organic manures 
achieve these purposes, they are highly beneicial, but fertilisers 
also play a very important part by helping to produce bigger crops 
and hence more roots, stubble and straw to incorporate in the soil. 

It is also claimed that fertilisers have an injurious effect on the 
biological conditions in the soil. 

"The ' biological conditions"' desired in "the soil; by farmers''"' are 
those which are most .suitable for' the growth of, agricultural' crops, 
'a,hd','we "are "still far from a 'full understanding of these. ■ 'We 'Enow 
that the soils population of micro-organisms and of larger living 
creatures is influenced' largely 'by such factors as food supply, 'air. 



628 


THE RHODESIA AGRICULTURAL JOURNAL, 


moisture and degree of acidity of the soil. These things aa'c? to 
some extent witliiii our eontroL One of the main sources of food 
for the soil population at large is organic matter, and, by breaking 
it up, the microbes of the soil render it fit for a later geiieratioii 
of plants to live on. In the course of their activities, these 
microbes break down complex organic compoiinds to siiiipie sub- 
stances, and amongst the substances thus produced are scA'cral 
identical with, or similar to, the nutrient materials supplied by 
fertilisers. 'We can multiply the numbers of bacteria and other 
iiiicro-organisms in soil enormously by adding suitable organic mat- 
erial, but a mere increase in numbers is of no value in itself- Indeed, 
during the decomposition of organic matter rich in carbohydrates 
the increase in numbers of bacteria and other organisms makes a 
heavy demand on plant nutrients, especially nitrogen, and may 
starve an agricultural crop. 

Iso evidence has been found to support the contention that fer- 
tilisers adversely affect the soil bacteria. The numbers of bacteria 
in plots at Rothamsted, which have received very heavy dressings 
of fertilisers for many years, are at least as high as in correspond- 
ing plots which have received no fertilisers. As might be expecjted, 
the numbers are greater in plots which receive organic manures, 
since bacteria are intimately concerned with processes of decom- 
position. Soil fungi also play a part in the decomposition of organic 
matter and there are mycorrhizae associated with the roots of cer- 
tain plants, particularly coniferous trees and orchids, wliicli promote 
their growth. There is no evidence that the application of fertil- 
isers is injurious to these organisms in normal soils. 

It has been claimed that fertilisers reduce the earth-worm 
■ population of the soil, but this is not borne out by work at Rotharri" 
sted, even on soils which have received abnormally heavy dressings 
of fertilisers, provided the soil has not been allowed to become too 
acid. The abundance of foods supplied by soils especially rich in 
suitable organic matter usually sustains a higher population of 
earth-worms and other small animals than the normal, but there is 
B'O evidence that an addition "of fertilisers reduces the numbers 
in ordinary soil. 

(b) Ejects on tlie Plant. It has been, alleged that fertilisers 
increase the' liability of crops to insect, fungus and virus attacks, 
but, again, there is no sound evidence. ' No difference in level of 
■infection with .the fox-tail midge and two injurious wheat midges 
has been found at Rothamsted between the plots treated with fer- 
tilisers and 'With farmyard manure. Certain fertilisers, particularly 
superphosphate, have ■ been shown to have a markedly beneficial 
effect in. reducing the in'festatio'n of barley by gout fly. 

Much of the work on plant pathology at Rothamsted deals with 
the effects. of manuring ''O’n the incidence of disease, and there are 
both .laboratory aU'd field 'experiments in which organic manures 
and fertilisers 'are compared. The main W'Ork. has' been with root- 
infecting fungi. .The effects of'humusmn 'the' incidence of these i.s 
.c.om.plex';an.d varies .with " different '.fungi. ' . Many root-disease .fungi 
'sp'end, a 'part of .their life.-cycle as. .saprophytes . o,n organic matter'; 
most of these, ".are sa.,prophytic only -In tissues which' became infected' 
while diving, but '■„ some, ■ for ' .example, Fusarium culmorum, om 
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attack straw and other dead crop-residues in the soil. The latter 
t3?pe may be increased by adding organic material, whereas the 
former' is reduced, for the development of antagonistic saprophytes 
0,11 this added organic material suppresses the parasites. 

The alteration in susceptibility of plants to fungal iiifection, 
through the addition of organic manures, seems to be mainly a 
nitrogen effect. The incidence of some fungal diseases, for example, 
eye-spot of wheat and Yerticilliiim wilt, is increased with increased 
.nitrogenous manuring, whereas the incidence of others, such as . 
take-ail of cereals, is reduced; it seems to be immaterial whether 
the nitrogen is applied in the form of organic manures or inorgaiiic 
fertilisers. 

Experiments are being made with potatoes and sugar beet 
to determine the effect of manuring on aphid infestation, and the 
resulting spread of virus diseases. The preliminary results show 
that the spread of virus diseases has been greater in crops of 
potatoes receiving dung than in others. 

Another claim is that fertilisers have a detrimental effect on 
the eomposition and quality of the produce. The composition of 
crops is affected by manuring, and, whether organic manures or 
fertilisers or both are used, what is required is a proper balance 
to supply the plants’ requirements and the nutritional needs of the 
animal or humaii consumer. There is no good evidence that organic 
mariures have any special virtue or that properly balanced fertil- 
isers, used under correct eonditions, are detrimental. 

Quality in crops is not easy to define and merits more thorough 
investigation, but the problem is difficult, involving, as it does, 
questions of flavour and palatability. It must also be borne in 
mind that ciuality is influenced by several other factors, such as 
moisture, temperature and sunshine, as well as by nutrients. 
Most of the attempts to approach the problem have been limited 
to determinations of the amount of dry matter, proteins, and the 
major mineral constituents and the estimation of a few vitamins, 
and this is, of course, not the whole story. The data on the effect 
of manuring on vitamin content are somewdiat scanty and iiicon-' 
elusive, but there appears to be no reliable evidence to support a 
claim that vitamin,s are lower in crops grown with fertilisers. No 
attempt can be made here to deal with the literature on the sub- 
ject, but it may be of inte,rest to -quote a few tests which have, been 
niacle on produce grown at Rothamsted on land which, for .experi- 
mental reasons, has received no organic manure for a very long 
period. The vitamin Bj potency of wheat from plots of the classi- 
cal Broadbalk field, which . had received complete fertilisers 
annually, but no organic manure for over 90 years,' was tested at 
the Dunn Nutritional Laboratories, Cambridge, and found toUe' at- 
least equal to that' of samples grown on' a plot', which: had received 
annual dressings of farmyard manure .over the same, period. Barley 
from the classical. Hoos, field 'showed a slight difference ■ in favour 
of 'farmyard manure in the 1935 crop, but the difference' in ■th,e„1936 
crop -was not, regarded as 'significant." ' Potatoes gro'Wii in a normal 
rotation, 'Were, tested for,', .Yitamin, ■C'-:and ,no, significant .'difference' 
waS':, found .between .those receiving sulphate of "ammonia .and dung. 
So.me, preli.minary .work on, .the carotene' content, of carrots '',gave 
similar '„res.ults. ', ,.■ 
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Much is made of the fact that niatket gardeners producing 
‘Quality’'’ crops make extensive use of organic nianiires, and it is 
therefore claimed that, this long-continued and well-established 
practice justifies the belief that these manures have a peculiar 
and beneficial influence on quality. Because of the vagueness of 
the term ‘''quality it is difficult to prove or disprove such claims. 
It should be pointed out, however, that the value of organic manure 
is partly, and sonietiiiies largely, attributable to its physical action 
on the soil Market gardening is usually carried on in districts 
where the soil is sandy and free-working ; this is desirable, not 
only to sec* lire eailiness of crop by being able to get on the fields at 
almost any time, but also to enable the crops to be lifted easily 
and relatively clean and free from soil Such desirably light soil 
is, however, poor in nutrients and is also prone to dry out easily. 
For the latter reason alone it is good practice to add large amounts 
of organic matter, because it retains water, while keeping the soil 
workable. Most market gardeners, however, make use of fertil- 
isers to supplement and balance organic manures and to encourage 
growth at particular times. 

Organic manures of the hoof and horn type are favoured by 
many gro-wers of '“‘quality’' ci’ops, and this preference may, in large 
measure, be due to the fact that the nutrients are liberated over a 
io.ng period of time, and the danger of over-supply in the early 
stages of growth is avoided without trouble to the grower. It is 
more difficult to attain the same ei^ect with fertilisers, but some 
market gardeners are now applying them in small amounts in 
irrigation water. This method should give good control of the 
supply of both water and iiutrients. 

There appears to be no evidence that fertilisers when properly 
balanced are in any wmy harmful to ''quality” crops, though, be- 
cause of their concentrated character and rapid availability, they 
can be readily misused. The association, in the popular mind, of 
these crops with organic manures has arisen largely from the other 
eoiisideratio.ii Just mentioned, viz., the, need to transform the sandy 
iiiarket-garclen soil into a spongy bed, and, from the nutritional 
aspect, it seems ijmmaterial whether the nutrie,nts are applied as 
fertilisers or organic manures. 

■(c) Meets on Animals. Claims axe often made that poor 
health and'an increase of susceptibility to disease .in farm animals 
and. also in the human population .have increased in consequence 
of- the 'use of fertilisers.. The increased attentio-n given to health 
matters 'and improved methods of diagnosis have brought to light 
conditions, wMeh previously escaped 'attention, but' most, people 
wmuld' contend that .' the health, at any i',ate of the human popula- 
tion,, is 'improving." In, the ea’se'of farm animals, intensive bre'eding 
fo,r,;high prpduetion 'ffias,' in ■ some' cases, lowered' the power', of ■ re- 
sistance to .disease, and it, is ■'agreed, that the health, '.both of hu,m,a,n 
beings and farm animals, would benefit from Ibetter balanced diets. 
There is, however, no evidence that the use of fertilisers is in any 
way connected with disease. In fact, the evidence points the other 
way. In general, the principal deficiencies of soils in Britain are in 
lime and phosphate, and in; some-:regi,ons, they are severe. Neither 
of these deficiencies can be remedied adequately by dung or com- 
post made from produce grown on the farm ; for the produce grown 
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on mineral- deficient soils will always be deficient in these eieiiieiits 
unless they are supplied from outside. The deficiencies are not 
always evident. For instance, if a cow receives insufficient lime 
and phosphate, she reacts by robbing her own bones. Another 
instance is the disease in sheep, known in this country as ‘^‘pining,' " 
and in New Zealand as ‘'‘bush sickness.” Sheep in certain regions 
suffer from this disease because their pasture, and the soil on 
which it grows, is deficient in cobalt; the “natural” manure pro- 
duced on such land is also cobalt-deficient. The amount required 
is so small that a handful of a cobalt compound applied to an 
acre of land is enough to cure or prevent the disease. Probably 
similar deficiencies lie at the root of much positive ill-health and 
account for obscure troubles not quite justifying the name of dis- 
ease. The lacking elements can be supplied as supplements to the 
food, but the simplest and i^robably most effective way is to apply 
them to the land. Many of our fields, and consequently, the animals 
fed from them, are short of mineral nutrients, so that the use of 
fertilisers can make positive contributions to animal health. There 
are “natural” excesses as 'well as deficiencies. The teart lands of 
Somerset provide an example. In these soils molybdenum is pre- 
sent in sufficient amount to cause scouring in cattle, and, in some 
parts of western North x4.merica, selenium is present in the soil to 
jan, extent that wheat and other crops not infrequently contain 
enough of that element to be poisonous to man and livestock. In 
such cases as these, organic manuring is no cure, for it merely 
feeeps the toxic substances in circulation. 

Balanced Manuring. As Dr. E. J. Salisbury, Director of Kew 
Gardens, stated in a recent article, “The presentation of maniiriai, 
problems as a controversy concerned with organic manures versus 
mineral fertilisers is due to confusion of thought and complete 
failure to apprehend either the facts or the problem.” It is gen- 
erally agreed that organic manures are very beneficial and should 
be conserved and used as extensively as possible. Every farmer 
knows that they improve the physical condition of the soil, pro- 
moting good tilth, water -holding power, and aeration. At the 
same time, they provide nutrients both for plants and for the 
living organisms in the soil. Because these manures usually con- 
tain all or most of the elements necessary for plant growth, and 
are not too rapid in their action, their use is. .relatively safe even 
ill the hands of the inexperienced. But although they contain a 
wide range of nutrients, these are often somewhat ill-balanced, and 
if the most effective use is to be made, of them' they must be supple,-' 
iwented by fertilisers. 

Fertilisers lack the decomposable plant or; animal ,constitiie,nts 
on which some of the most valuable properties of organic manures 
depend, but they have the advantage of providing plant nutrients 
in a. concentrated and, .in some; .cases, rapidly available ■ dorm, .a'nd 
they can be .'applied very easily and.' at whatever times are con- 
■ sidered. suitable.: „. Their.. variety-, also enables .one or. ..-more. nutrients, - 
to.' be selected .. ■ at will -■ to., make. ..good „ an, 'i.mp,erfe.ct balance or .to’ 
■p:TOvi-'de'''''a'Oorrect balance from' the , start., . Thes.e '-properties lay 
them, op,e-n.:'t.o misuse, in- unskilled. .hands,, but,, in' view of the 'large- 
'.aiuo.unt' ...of .research .which '.has he.en done .on lhe ■subject -.and: the 
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advisory stvrvices available to farmers, gross mistakes are becom- 
ing less excusable. 

As Dr. fSalisbiiry points out: '‘It is possible to grow plants 
siiccessfulij and indeed sometimes more healthily on washed sand, 
completely devoid of organic material, provided we ensure a con- 
stantly renewed supply of a dilute nutrient solution supplied in 
such a way that good aeration is maintained. GSenerations of 
plants have been raised by the method of ‘soil-less gardening,’ in, 
recent years, and the water-culture method has been utilised with 
complete success in experimental stations, for many years, the 
world over. With efficient technique, plants grown in this way are 
often in no way inferior to those of the same kind grown in soil, 
and may be far freer from pests and disease.^' 

The amount of organic manure available is insufficient for the 
needs of present-day agriculture and restriction of manuring to this 
would undoubtedly bring about a great increase in the cost of 
food and would lead to world famine. Farm organic matter can 
and should be supplemented by town wastes, such as garbage and 
sewage sludge, and iniicli inve.stigational work is being carried out 
on the preparation, manurial value and use of these materials. 
Sewmge sludge, however, contains only a relatively small propor- 
tion of the nutrients and organic matter that are passed into the 
drains, the rest being dissipated in the course of sewage disposal 
and purification. The agricultural utilisation of the whole of the 
wastes of human origin wmuld involve a mediaeval system of 
.sanitation coupled with an ultra-modern thoroughness in the collec- 
tion and transport of an unpleasant material. Nor would all that 
effort suffice to bridge the gap between the demand and supply 
of nutrients for crops of the size w^e expect to-day, for in most 
regions the release of mineral nutrients through the weathering of 
soil minerals is a slow process, and in all humid countries there 
are considerable natural losses in the drainage water. 

Much stress has been laid on the special virtues of coni|:>osts 
by those advocating the exclusive use of organic manures. The 
value of composts is generally agreed; composting, in many eases, 
is the most convenient way of returning crop residues to the soil, 
especially in market gardens. The process, how^ever, involves a 
good deal of labour as well as losses in plant nutrients, and it is 
often more satisfactory and economical to plough down the mat- 
erials and allow' them to decay in the soil. 

The maintenance of an adequate amount of organic matter in 
the soil is, of course, influeneed greatly by the system of farming. 
Grass roots are particularly useful in promoting crumb structure 
'and,''',, a good tilth, an.d, ' in .temperate climates, very great . benefit 
can accrue'-from. ploughing dowm leys' and catch' crops.' ' This is, in 
fact, one of the most important methods of maintaining a good 
organic matter status and it has benehcial effects on the soil which 
no other treatment can attain. 

It has already been pointed out, however, that Nature has, in 
several places, omitted to provide in the rocks and soils sufficient 
amounts of all the major and trace nutrient elements ; or these, if 
present originally, may have been reduced too far through cropping 
or leaching. Clearly, organic manures from produce grown on *a 
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farm Mdiere these deficiencies occur can do little or nothing to 
make them good. Deficiencies of trace elements such as boron 
have ''Often been staved oif or remedied through' the incidental 
occurrence of these elements in imported feeding-stuffs or as im- 
purities in fertilisers. One of the important recent advances in 
agricultural research has been the recognition of trace element 
deficiencies. In some regions the substances lacking are now added, 
to fertiliser mixtures. 

A number of organic compounds have been discovered which, 
under certain conditions, stimulate root development in cuttings, 
and attempts have been made to show that organic manures owe 
some special virtues to such substances. Up to the present, how- 
ever, there is no evidence that vitamins or other growth substances 
which may be present in organic manures increase crop yields or 
have any special nutrient eftect, but the subject requires fuller 
investigation. 

There is still much to be learnt about the principles of crop 
nutrition and the maintenance of soil fertility, but it is clear that 
organic manures and fertilisers both have their uses and should 
be regarded as complementary. Even in the production of organic 
matter for the soil, fertilisers play a highly important part, since 
the larger crops and better leys which they produce provide more 
material which can be converted into manure or ploughed directly 
into the land. Belief and assertion are no substitute for know- 
ledge, and the propaganda of unfounded beliefs about the harmful 
effects of fertilisers is detrimental to the interests, not only of 
farmers, but of the whole community. 
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A Start in Book-keeping 

By S, M. MxVIvIN'i.kSy Chiet! Agricultural Economist. 


These notes are intended for the beginner in fariii book-keep- 
ing and they outline a system designed to give a reasonable amount 
of information with a minimum of desk work. The aim in farm 
book-keeping should not be merely to arrive at the financial results 
•ol the year’s work, but to provide also valuable information on the 
farm economy. The method outlined here should provide such 
information, but it is mainly intended to introduce the beginner to 
a simple system' to serve as a basis on which to frame his own 
modifications as he begins to appreciate the uses to which he can 
put his farm accounting information. The general principles set 
out here are not standard rules, and the farmer should not hesitate 
to modify them in line with his own ideas and requirements. 

THE OPENING VALUATION. 

The first step is the opening valuation. Keeping accounts 
without a valuation is a waste of time, since the most accurate 
information of payments and receipts is not of much use unless the 
farmer knows what his stock was worth at the beginning of the 
year and what it is worth at the year end. The farmer can make 
his ovm valuation. His financial year will begin as from the date 
of the valuation, and if the accounts are to be used Tor tax pur- 
poses it is convenient to start as from the end of March or be- 
ginning of April. To make the first valuation, the farmer shoiikl 
write out a complete inventory of his livestock, equipment, produce 
on hand, fertilisers, ' seeds, stores, etc. There is no need to value 
the land or the farm house, but such structures as tobacco barns, 
pumps and tanks, fencing and so on can be included. This first 
valuation is a biggish job on a large farm, but it will not have to 
be, repeated in detail. 

The values to be used in the first valuation should be carefully 
considered, since they will serve as a. basis for future, valuations. 
It,' is unwise to value everything at market 'Value because a lot of 
the stuf is not for sale, and if market values, are .used, the fluctua- 
tion of prices from one year end to another may result in fictitious 
profits or losses shown by the accounts. Market values are a good 
guide and may be used, with modifications, for livestock and pro- 
duce which' is a.bO'Ut ready for sale and as .the basis for more 
'.. ■conservative estimate of. the ''values of breeding and' working 'stock. 
''■''FDr'.'equipment' .and, structural assets 'a .good basis is that of,' cost 
",':''''less,' depreciation, but .here , too ■ the general rule may, 'have ■ to' be 
modified. General principles for the first variation are:— 

Livestock* Breeding stock, dairy stock, young stock 
sale and draught oxen, all at market value less 20 per cent. Ani- 
mals shortly for sale, at m.arfcet" value less 10 p''er' 'Cent.,: ;■,, (This ''10 
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per cent, is to allow for cost of marketing, risk and keep to date 
of sale.) 

Equipment. Tractors and farm car at cost less 20 per cent, for 
each year since purchase. All other farm machinery and equip- 
ment (including fixed engines and mills) at cost less 10 per cent, 
for each year since purchase. , In making the first valuation this 
rule with reference to equipment may have to be modified for 
some items. For instance, a farm car which cost £350 in 1939 
might well be worth £200 in the market to-day; it would he reason- 
able to value it at (say) £l'70 for this first valuation. Thus the 
general rule for equipment could be modified in respect of all items 
bought more than five years ago by taking market value less 15 
per cent, per arm urn for those items. 

Structural Assets. The general rule should be cost less 5 per 
cent, per annum from date of purchase or completion, but here 
again the rule could be modified for some items (where there has 
been strong appreciation in values) as with equipment. 

Produce on Hand. This should include all crops harvested for 
sale but not yet sold, and the value should be market price less 
cost of marketing and an allowance for risk (risk of storage loss or 
damage and risk of a price decline). Hay and fodder can be valued 
on the same basis if sales are anticipated; if not, it can be omitted. 
There is no need to value growing crops and workings for financial 
account purposes on the ordinary farm. Apart from the w^'ork in- 
volved in such a valuation, it would be of dubious value, and where 
there is no great change in farming system year by year it can be 
reckoned that the closing value of growing crops and workings is 
approximately the same as the opening value. Thus they can be 
allowed to cancel each other out. 

Manures, Seeds and Stores. Artificial manures in stock, seeds 
not sown, purchased feeding stuffs in store and such items as 
paraffin and petrol stocks, livestock medicines and wure should be 
valued at cost on to the farm. 

Small Tools and Sundries. A reasonable estimate of the value 
of these items should be made. 

DEBTORS AND CREDITORS. 

Having made the valuation, the farmer should make a list of 
his debtors and creditors as at the same date. The money he owes 
and the money owing to him is really concerned with transactions 
of the previous financial year, but, since it will be entered in his 
new accounts when paid or received, he will need a note of the 
amounts outstanding so as to be able to adjust the accounts at the 
end of the year. 


RECORDING. 

As from the date of valuation, the farmer should keep a record 
of 'farm payments and receipts,"' This account' is.ooncerned' only' 
with,. payments and , receipts.' in. oonnection '■ with the , farming busi- 
ne.ss'. , It should not in elude housekeeping' expenses, medical bills, 
clothing, other personal expenditure, school fees and so on,' as 
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tliese iteiiis are not part of the fanning costs. The rule govern iiig 
the entry of expenses should be that no expense is entered lie less 
it was incurred for the purposes of the farming business. There 
are some expenses which are for both private purposes and farm- 
ing purposes, such as car expenses, power for the w'ater supply, 
telephone charges, etc. The simplest waj to deal with such iteiiiK 
is to enter them as farm expenses throughout the year and at the 
end of the year to deduct an amount estimated to cover the non- 
farm part of the expense. Eor instance, if it is estimated that one- 
third of the use of the car during the year was for private purposes, 
then one-third of the cost of petrol, oil, car repairs and depreciation 
should be taken off the car expenses charged to the farm. A more 
accurate method is to keep records of non-farm use under these 
headings, but this involves more booking than is absolutely essen- 
tial After the farmer has got into the habit of booking he may 
decide to keep a record of this sort for a time (say, for six months) 
to get a sound basis for hig end -of- the -year estimate. 

Payments are usually made by cheque and by cash. Cheque 
payments can be entered from the cheque-book counterfoils (which 
should always carry a note of what the payment was for). Cheques 
drawn by a farmer will fall under three headings : those represent- 
ing farm payments and nothing else, such as payments for seed, 
fertiliser, new equipment and so on; those representing private 
expenditure, such as doctor’s bills, school fees, furniture, etc. ; and 
those representing mixed expenditure, such as some of the grocery 
bills, chemist’s bills and hardware bills, including both items for 
the house and items for the farm. Payments under the hrst head- 
ing are, of course, entered in full and payments under the second 
heading are omitted. Those payments which represent mixed ex- 
penses have to be split up; thus, if the farmer has paid by cheque 
a grocery bill which included items for the farm as well as the 
groceries for the house, he will need to get out the bill, enter the 
cost of the various farm items into his farm account, and omit the 
rest. Similarly with other mixed expenditure. 

In entering expenses from his cheque-book counterfoils the 
farmer will come across cheques drawn for cash. Periodically he 
cashes a cheque to get money for wage payments and incidental 
expenses, both farm and private. The amounts of these cheques 
should not be entered in the farm accounts. So far as that part 
of the cash used for farming purposes is concerned, it will be 
entered as and when the cash payments are made. 

The rule with reference to cash payments is the same as that 
for cheque payments. Thus only cash payments made for farming 
purposes should be entered in the farm account. It is a good plan 
to Jot down sundry cash payments in a pocket-boofc and to copy 
them into the farm account book from time to time* Suppose, for 
instance, that the farmer has cashed a cheque for 50 pounds for 
running expenses and has used the money as follows : £7 5s* for 
sundry fami tools bought for cash, £2 10s. paid cash at the chemist 
for cattle dip, £2 5s, paid cash for repairs to car trailer, £30 paid 
farm boys^ wages, and £8 spent for personal items: the first three 
items (jotted down in his pocket-book at the time) would be copied 
from there into his farm account, the boys’ wages would be entered 
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in the labour book and transferred from there to the farm account, 
and the personal expenditure would be omitted. 

Reference has been made above to a labour book. Every farmer 
ought to keep a labour book in which his farm boys are listed, their 
work booked daily or weekly^ and their wages reckoned monthly. 
The monthly total of the wages,' plus the cost of rations, is then 
posted to the farm account. 

The farm account book should not he a complicated affair. A 
plain cash hook wnth single cash rulings, foolscap size, is excellent. 
It is a good idea to get a fairly slim book and have a new one each 
year, as any book begins to look the worse for wear after a yearns 
entering. 

The system of entering can be quite simple. Just book all pay- 
ments on the left-hand page and all receipts on the right-hand page. 
It is convenient to have the entries in monthly summaries, start- 
ing a new page for each month. At the end of the month the entries 
might look something like the following: — 


PAID— JANUARY. 


Date. 

£ 

s. 

d. 

4. Brown & Co., 20 tons 




fertiliser (cheque) 

300 

0 

0 

Green Bros., tractor re- 




pairs (cheque) 

22 

10 

0 

Smith, 18 heifers 




(cheque) 

206 

0 

0 

7. White & Co., plough 




fittings 

4 

13 

6 

12. Car, petrol 

1 

12 

6 

6 hoes, 4 buckets 

2 

4 

0 

13. Parmer’s licence 




(cheque) 

2 

0 

0 

Fire insurance 




(cheque) 

22 

15 

0 

Stock insurance 




(cheque) 

14 

12 

6 

16. Wilson, fencing wire 




(cheque) 

27 

0 

0 

21. Transport Co., haulage 




(cheque) 

17 

4 

0 

Black, 6 store pigs ...... 

24 

0 

0 

24. Petrol for car 

1 

12 

6 

27. Gray, 10 bags seed 




' .beans (cheque). ........ 

25 

0 

0 

31. Roys' wages'^''....... 

45 

12 

0 

Butcher, : "■ ' boys' meat.' 




■ .(cheqffe) ...... 

8 

T1 



RECEIVED— JANUARY. 

Date, £ s. d. 

6. C.S.C., 12 baconers 

(cheque) 96 12 0 

7. Black, S draught oxen 

(cheque) 96 0 0 

24. R.M.C., 200 sacks 

wheat (cheque) 350 0 0 

27. Co-op., 1,120 galls, milk 

(cheque) 112 0 0 

30. Jones, old plough 7 12 0 0 
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Two points should be rioted in connection with the foregoing 
example : First, every entry should show who the money was paid 
to or received from, and just what the payment or receipt was for. 
This information can be extremely useful in checking u,p later. 
Second, cheque payments and receipts are so marked. This makes 
it easy to tick off all cheque transactions against the bank state- 
ments, and any omissions can be made good. In some book-keep- 
ing systems there are separate columns for bank and cash items 
and in other systems a separate petty cash book is kept, but both 
these devices have been avoided here for the sake of simplicity. 

A matter wEicli is apt to confuse beginners is the question of 
contra accounts. Where a farmer has buying and selling trans- 
actions with the same firm, his purchases may be offset against his 
sales, and he would then receive or be required to pay the balance. 
Suppose, for instance, he has bought 20 tons of fertiliser for £300 
and 5 tons pig food for £112 from Brown & Co., and that he has 
sold Brown & Go. 200 sacks of wheat for £350. The statement he 
gets from Brown & Co. will list these items and will show that he 
owes £62, and so he makes out a cheque for £62. If this is entered 
in the farm account as ^Erown & Co. (cheque) £62,” the account 
will be quite accurately balanced, but all the information essential 
to worth-while book-keeping will be lost. At the end of the year 
his accounts will not show how much wheat he sold, or how much 
fertiliser or feeding stuffs he bought. All this information should 
be available from the account book, and a simple way to make it 
available is to enter the transaction as follows: — 


PAID. 


RECEIVED. 


Date. £ 

3. Brown & Co., 20 tons fei- 

tillser 300 

5 tons pig foods . 112 

Wheat P ^C £350. 

Cheque £62. 


Date. £ 

3. Brown & Co., 200 wheat 350 

P/C ferts & pig food £412. 


ISTo item should be entered into the account book until it is paid 
or received. It is a good plan to have two running files for bills, 
one for unpaid bills and one for paid bills. The farmer may also 
find it useful to rule a vertical column alongside each cash column 
in his account book and to put a reference number in that column 
and on each bill as paid: thus the reference 4/7 could indicate fchat 
the bill in question was entered as item 7 on page 4 of the account 
book. Bills should be placed in the paid file in order of payment 
for easy reference and the file should be such that a bill can be 
referred to without taking it out of the file. 


CLOSING VALUATION. 

Assuming that the fanner has kept a good account throughout 
the year, Ms remaining chief requirement as a basis for a financial 
statement is the closing valuation. This valuation is less compre- 
hensive than Ms opening inventory. Again, he will need to list all 
Ms livestock, produce, purchased foods, fertilisers, seeds and 
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stores on hand; but there will be no need to make a detailed iii' 
ventory of equipment or of structural assets. The procedure may 
be as follows t— 

Livestock* Having listed the numbers of the various classes 
of animals, the breeding stock and draught oxen are valued on the 
basis of the rates used the previous year (\vhere market values are 
increasing or decreasing steadily year by year the basic rates 
might weil be modified after the second consecutive year of change). 
Again, if the animals in these categories are now of substantially 
different quality, or if high or low cost purchases have been made, 
the valuation rates may be adjusted accordingly. All stock likely 
to be marketed during the coming financial jmar are valued by the 
method used for this class in making the opening valuation. 

Produce on Hand, Purchased Foods, Fertilisers, etc. These 
are all valued on exactly the same principle as in the opening 
valuation. 

Equipment. Here the method merely involves adjustments to 
the total equipment figure in the opening valuation. The value of 
the equipment can now be assessed by adding to the opening valua- 
tion any purchases made during the year and by deducting any 
sales and applying the appropriate rates of depreciation. Suppose 
the opening value of equipment was £l,250 (including a tractor at 
£'200 and a car at £320), that purchases during the year yere 1 trac- 
tor, £380, 1 tractor cultivator, £50, and 1 tractor plough, £75. 
During the year an old plough was sold for £12. Then the closing 
value of equipment is arrived at as follows:— 



Car and 

Tractor 

Other 

Equipment 

Total 


£ 

£ 

£ 

Opening value 

520 

T30 

1,250 

Add purchases 

380 

, ' 125 , 

, 505 


900 

S55 ■ 

■1,755 

Deduct sales 

— 

12 

12 


900 

. S43 

■ 1,743 

Less depreciation 

180 

84 

264 

Closing value ■. 

, £720 

£759 

£1,479 


DEBTORS AND CREDITORS. 

Having made the closing valuation as at the date of the end 
of the financial year, all that is now required to enable the farmer 
to make up a statement of account is a. list . of debtors and creditors 
on current accounts at that date. 
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THE FINANCIAL STATEMENT. 

To arrive at a simple statement of profit or loss the genera! 
principle is that if the farm sales during the year, plus the dosing- 
valuation, exceed the payments plus the opeoJng valuation, then 
the difference is profit.' If the payments plus o];)eniiig vali;ial:h)n 
exceed the ' receipts plus closing valuation, then, of course, the ■ 
difference is loss. Thus, if the opening valuation was <T3,000, pay^ 
ments £3,000, sales £3,500, and closing valuation £3,500, there 
would he a profit of £l,000, shown thus: — 


Opening valuation ... 

.. £3,000 

Receipts 

.... .£3,500 

Payments 

... 3,000 

Closing valuation .. 

.... 3,500 

Profit 

... 1,000 




£7,000 


£7,000 


The foregoing skeleton statement is not quite valid as it 
vstands, since no adjustment has been made for debtors and creditors 
on current accounts at the beginning and end of the financial year. 
In making these adjustments it may be kept in mind that if the 
money owing to the farmer is greater in amount than the money 
the farm owes, then the balance is an asset just as the items which 
make up the valuation are assets, and so that balance should be 
entered on the same side of the account as the corresponding 
valuation. If the farmer owes more than is owing to him, the 
balance is a liability and must be entered on the opposite side to 
the ^ corresponding valuation. For example, assume that at the 
beginning^ of the year the farmer owed £200 and had £l00 owing 
to him. : his net liability would be £100 and he could adjust his fim 
ancial statement at the end of the year by entering that amount on 
the right hand side. Suppose also that at the year end he owed 
only £80 and had £l50 owing to him: the difference of £70 would 
be his net asset on unpaid accounts and he could adjust his state^- 
meat by entering it on the same side as his other assets (i.e., his 
closing valuation), again the right hand side. As both items have 
to go on the one side of the statement they may be combined and 
entered as ‘'adjustment for debtors and creditors.’’ The modified 
statement would then be as follows 

Receipts £3,500 

Closing valuation ...... 3,500 

Adjustment (Dr. and 
■ Ur.) ...... , 170 


£7,170 


Opening valuation £3,000 

Payments 3,000. 

Profit' 1,170' 


£7,170 
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A skeleton statement such as the foregoing would show the 
farmer- the amount of his profit or loss, but it fails to make use of 
the valuable information contained in his account bool:. To be of 
value, the financial statement should show the direction of the 
year’s expenditure and the main sources of income, and this en- 
ables useful comparisons to be made year by year. A useful sort 
of financial statement, giving informative detail,- may be drawn up 
on the following lines : — 


FINANCIAL SUMMARY, YEAR ENDING MARCH 31st, 194S. 


Valuation at 31/3/47: £ £ 

Livestock 850 

Equipment 1,750 

Produce on hand 640 

Fertilisers, stores, etc. 320' 

3,560 


Payments : 

Feeding stuffs 250 

Fertilisers 180 

Seeds 90 

Repairs 120 

Fuel and oil 80 

New equipment : 

Tractor 430 

Plough 65 

Vet. and medicines 32 

Fencing wire 70 

Wages and rations ...... 460 

45 store cattle 540 

1 boar pig 15 

Sundries ' ■ 75 ■ ' ■ 

— 2,407 

Profit,.:', ' ............. ' 593 


£6,550 


Receipts : 

£ , £ 

1,500 bags maize 

1,875 

50 bags wheat 

105 

32 fat cattle 

610 

24 baconers 

160 


2,750 

Valuation at 31/3/48: 


Livestock 

900 

Equipment 

1,950 

Produce on hand 

420 

Fertilisers, stores, etc. 

300 


3,570 


Adjustment for Dr. & Cr. 230 


■£6,550 
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Ill order to make up such a financial statement the farmer 
must make an analysis of 'his cash book, but this is not a difliciilt- 
rnatter.' . A good method is to take a large sheet of paper a;iici 
rule it into, about 15 columns, heading each column with the item 
class as it will appear in the financial statement. Thus there would 
be a column each for fertilisers, feeding stuffs, seeds, repairs, fuel 
and oil and so on according to the amount of detail wanted in the 
financial summary. The payments would then be gone through 
item by item, with the amount of each item placed in its appro- 
priate column. When all the items had been extracted in this wuxy 
the sum of their totals should, of course, equal the sum of the page 
hy page additions in the cash book, and this method provides a 
useful check against the accuracy of the analysis. The receipts 
are analysed in exactly the same way, and the two analysis sheets, 
together with the valuation summaries and the lists of debtors and 
creditors, provide all the information needed for the financial 
summary. 
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Control of Poultry Parasites 


By A. A., REED, ikssistaut Poultry Officer. 


Ab the presence of p>arasites in a flock does not usually i^esuit 
in the death of birds, poultry farmers very often do not realise 
that their flock is infested until the infestation has become severe. 
By this time the parasites may have already caused a loss of vigour, 
reduced production, or stunting of growth in young birds. Some 
parasites may also transmit disease and are an additional danger 
in this respect. 

Poultry are usually kept in relatively large numbers and are 
concentrated on a small area. Thus infection spreads very rapidly 
through a flock, unless checked, and as most parasites have a very 
short life-cycle, especially in summer, they build up their numbers 
very quickly. 

Apart from the direct economic losses caused by the parasites, 
the treatment and handling of the birds to rid them of the infesta- 
tion may upset them still more, while in the case of tapew^orms no 
effective treatment is knowm. Thus prevention is much more im- 
portant than treatment in controlling parasites. 

The parasites of poultry fall into two groups, internal parasites 
and external parasites, for wffiich prevention and remedial treat- 
ment are quite different. 

1. INTERNAL PARASITES. 

The most important and widespread internal parasites are the 
large round w'orm found in the small intestine, the small round 
w-onn, or 'h^aecal 'vvorm,^’ found in the blind guts or caeca, and 
tapeworms of different species found in the small intestine. 

Worms absorb a certain amount of the food eaten by the bird, 
but they do more damage by irritating the w’^ali of the intestine, so 
causing enteritis. The inflamed and thickened intestine is not as 
capable of digestion and absorption. Worms also give off poisons, 
one of which causes anaemia, so that affected chicks are pale about 
the face, comb and wattles. Another affects the nervous system. 
Thus, even after treatment for worms, badly infested flocks may 
fail to improve in condition. 

(a) The, Large Round Worm. . The large round .wmrin is white 
or yellowish in colour, tapered at both ends, and from one to four 
and a half inches in length when fully grown. It is found in the 
small intestine, and may occur in such large iiuinbers that it blocks 
the' intestine almost; completely; ■ ■-m'" 

■' '■ "Chickens', are very quickly" affected by' round worms,' and show 
general 'unthriftiness, 'pal6nesS'''Of face, comb and wattles, drooping, 
of wings,; and emaciation.' ' A very heavy, inf estation may kill young 
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clucks in from, 10 to 12 days. Older chicks are more resistant to 
the parasite, and if the bird is not infected until it is over four 
months old, the round worm will do less damage. Full-grown fowls 
may be heavi,Iy i,nfested before any symptoms are noticed, but they 
then become unthrifty and egg production drops. The lowered 
vitality makes the birds more susceptible to colds and roup, which 
are often found with heavy worm infestation. 

A definite diagnosis can be made by slitting ope,n the intestine 
behind the gizzard wnth a scissors, and examining for w'orms. As 
a routine uneasure all birds which die or which are killed for table 
should be examined as a check. Worms will also be noticed in the 
droppings where infestation is heavy. 

The round wmrm lays very large numbers of eggs which pass 
out in the droppings. Under dry conditions and in direct sunlight 
the worm eggs only survive for a few hours, but in shaded, damp 
spots, they may live up to a year. 

The newly-laid worm egg is not infective to a fowl swallow^iiig 
it immediately, as the young stage of the worm has to develop in 
the egg on the ground, which takes eight days to three weeks. 
When a developed egg is sw^allowmd, the worm hatches out in the 
bird, and growvs to maturity in about two months. No* increase 
occurs in the intestine, except from more eggs eaten by the bird. 

Prevention, As young stock are most susceptible to round 
%vornis, every effort should be made to rear them on uncontamin- 
ated ground aw^ay from adult birds. The rearing pens should be 
used only for chicks, and should be on high ground to prevent 
washing of wx)rm eggs from adult pens by rain. If possible, two or 
three pens should be provided so that chicks are not reared on the 
same ground each year. The pens can be grazed or used for crops 
wLen vacant. Low-lying and damp places in the runs should be 
filled up 01 ' drained, and dampness round the water vessels pi‘e- 
vented or screened olf by a frame covered with wire-netting. 
Droppings from adult birds should never be used to fertilise 
these pens. 

When ground is known to be infected, it should be rested for 
a year and clean-cultivated regularly. High temperatures wnll kill 
the eggs in unshaded soil, hence no crop should be grown. 

Ill the case of adult birds, infection will be kept down by clean- 
ing out the droppings daily, and changing the litter regularly. No 
disinfectant at normal strength wdll kill worm eggs, but if the pen 
is, thoroughly cleared out every week,' the eggs will not have time 
tO'' becoine ■ infe.ctive. 

Alternate runs should be provided if the birds are kept semi- 
inteiisively, and used in rotation. Birds use the runs mostly round 
the exits 'froin' the' house and make holesin' dusting '"'themselves 
from w^hich theyHrink when 'if rains.. Coal cind.ers or 'w'ood ash, if 
'.'available, ''Sbo.uid' be'' us'e'd" to cover these areas regularly. " 

All birds brought on to the farm should be isolated and dosed 
for worms before bemg%ut with the flock. 

IffeatmeBt* Individual treatment consists of dosing each bird 
with carbon tetrachloride alone, or mixed with an equal quantity 
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of liquid paraffin. The dose is j c.c. of carbon tetrachloride per 
pound body weight, but with a maximum dose of 4 c.c. of carbon 
tetrachloride. Chicks under six weegs should not be dosed. 

Birds should be starved for 12 hours before dosing. A simple 
method of dosing is to attach a 6-inch length of thin, low-pressure 
rubber tubing to a graduated syringe. The tube is pushed down 
into the crop, being careful not to dnsert it into the windpipe. The 
required dose is then injected into the crop. If a mixture of carbon 
tetrachloride and liquid paraffin is used, it must be thoroughly 
stirred each time the syringe is filled. 

The treated birds should be kept in the house and not allowed 
the rim for two days after dosing. All the litter should be removed 
and burnt, or distributed on a part of the farm far from the poultry. 
One treatment should be sufficient, but it will upset production, 
and should preferably be given to pullets before they start laying, 
or to hens at moulting time, if infestation is suspected. 

A floek treatment may also be given, but is not so satisfactory, 
as very heavily infested birds may not eat enough mash to get a 
sufficient dose. 

Tobacco dust containing not less than 1.5 per cent, or more 
than 2.5 per cent, nicotine is mixed at the rate of 2 per cent, in 
the mash. This is fed for three weeks, left out for three weeks, 
and repeated again for another three weeks. Epsom salts at the 
rate of 1 lb, per 100 adult birds should be given after the first week, 
and at the end of each treatment. Tobacco dust will lose 14 per 
cent, of its nicotine content each month it is exposed to air, thus 
it should be stored in an airtight tin, and only sufficient mixed in 
the mash to last a week at a time. 

(b) The Gaecal Worm. This is a small round worm found in 
the caeca or blind guts of poultry. The full-grown worm is from 
three-tenths to one-half inch in length. Fowls are not usually 
heavily infested. It is of considei'able importance to turkey farmers 
overseas, as it is responsible for transmitting the organism causing 
blackhead in turkeys. Dr. Canham has recently identified black- 
head in turkeys from East Griqualand, so that the disease has now 
reached South Africa. Blackhead is very common in America and 
Eui'ope, where fowls harbour the disease, which does not affect 
them severely. The eggs of the caecal worm from infected fowls 
carry the oi'ganism, and if picked up by turkeys, will give them 
blackhead. o' 

The prevention of caecal worm infestation is the same as for 
other round worms. . 

Flock treatment with tobacco dust will remove about 80 per 
cent.,, of caecal worms. 

, Individual or .flock' treatment'' with pheaothiaziiie is 've.ry. effect- 
ive.; ' Th.e individual " dose' iS' 'I'. gramme' per 'fowl,', for: , 'half-grown 
turkeys .1 gram,me, and. large 'full-grown turkeys ■ 2 grammes. ■ '' In 
■flock 'treatment, mash is. removed '■ the , previous afternoon and 1 oz. 
phenothlazine' mixed thoroughly, in 5 lbs. of. mash for '©very' 50 fowls 
is' ;fe''d "the next ' day. ■'''.'" 
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(c) Tapeworms. Tapeworms are long, flat worms, made up of 
a head or scolex, and a number of segments or joints. The head 
is embedded in the lining of the intestine. Different species of 
tapeworm may infect poultry, and vai'y from seirii-microseopic size 
to 10 inches in length. 

Tapeworms produce similar effects to those caused by roiiiid 
worms, but the symptoms are usually more severe. Chickens are 
also more affected than adult birds, and in heavy infestations may 
show leg weakness. 

A definite diagnosis is the presence of flat segmented worms 
attached to the wall of the intestine. As some species are very 
small, it is advisable to Avash the intestine and examine the wall 
carefully. Nodules are sometimes formed on the wall of the in- 
testine, due to the irritation of the parasite. 

Eresh segments are continually being formed behind the head 
of the tapeworm ; these grow and become full of eggs, and when 
they mature, the end segments break off and pass out in the 
droppings. 

The tapeworms of poultry require a secondary host in wdiich 
the “measle’' or bladder stage can develop. Different species of 
tapeworm have different hosts, and common ones are stable, and 
houseflies, snails and slugs, earth worms, ants, and dung beetles. 
These take up the tapeworm eggs, and the bladder stage develops 
in their bodies. When they in turn are swallowed by poultry, the 
larval tapeworm is set free in the intestine, wUere it attaches 
itself to the lining and starts to grow segments. 

PreventioBL. Poultry droppings should be removed daily and 
the litter changed regularly to reduce fly attraction. The poultry 
manure should be removed to a distant part of the farm, or stored 
so that flies cannot breed in it. 

D.D.T. should foe used as a regular spray, especially on brooder 
house walls, as young chicks are active in catching flies. 

Water vessels should be raised from the ground and the sur- 
rounding area kept dry, so that snails and earth worms are not 
attracted. All damp spots in the run should be drained or filled 
up, and loose stones, pieces of tin or plank which might act <as 
cover for snails or earthworms should be removed. 

Treatment. There is no known drug which will kill an appreci- 
able', number of, tapeworm heads, as they are protected by the lining 
of "the intestine in , which they are embedded. Some vermifuges 
will remove the segments, but fresh segments grow again. Hence, 
treatment is of no value in removing tapeworm from poultry, 

' 2, ' EXTERNAL PARASm^^ 

External parasites multiply more rapidly during hot weather 
and are checked by very low temperatures. Rhodesia/ with its 
hot summers and mild, winters,.- is thus very favourable To- their 
development. 

As most chicks are hatched in 

artificially, it is possible, by strict sanitation and by rearing them 
away from adult birds/to keep-Them very free -of-, external pto-s,ites,.- 
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Houses should always be thoroughly cleaned, disinfected, and all 
woodwork painted with carbolineum before young stock are put in 
them, D.D.T. and gammexane have also made the control of ex- 
ternal parasites much easier. 

All birds introduced on to a farm should be carefully examined 
and, if necessary, treated before being put with the hock. 

(a) The fowl Tick. These are frequently called ^‘'tampans,** 
but true tampans are found mostly in very dry areas and' usually 
shelter and moult in the ground. The true tampan may also attack 
poiiltiy. The fowl tick is the most difficult to exterminate of all 
external parasites, and is also responsible for transmitting spiro- 
chaetosis where infected birds are present. This disease is usually 
fatal. 

The irritation of the ticks causes restlessness, lack of sleep, 
anaemia and emaciation, and^ven death, especially in young birds. 
A mild infestation may cause unthriftiness, poor egg production, 
and lack of vitality. An outbreak of spirochaetosis would indicate 
that either fowl ticks or red mite were present. 

* Fowl ticks are not easy to find, as the nymphs and adult ticks 
hide during the day in cracks in the wall and woodwork, behind 
loose plaster or liinewash, in nest boxes, and under the loose bark 
of trees. They are oval-shaped ticks, with flattened bodies unless 
engorged, and greyi.sh or reddish brown in colour. They are best 
searched for with a pocket-knife, inserting it deep into all cracks 
and crevices, and examining it for blood. Only the larval stage 
of the fowl tick remains on the bird, usually for four to ten days, 
before it leaves to hide. The larvae may be seen as small reddish- 
purple dots on the breast, under the wings, and on the thighs. 

The female tick lays eggs in batches of 20 to 100 in its hiding 
place. The eggs hatch in two to four weeks, depending on the 
temperature, and the six-legged larvae seek a bird and attach 
themselves and suck blood. After four to ten days they leave the 
bird, find a hiding place and moult, to become an eight-legged 
nymph. They then come out to suck blood at night, and return 
to their hiding place. The first nymphal stage lasts about three 
weeks, after which they moult again into the second nymphal stage, 
and after another five weeks they moult into adults. The com- 
plete life cycle takes about ten months. The adult tick feeds about 
once a month, but the female more frequently than the male, and 
after each feed she lays a batch of eggs. 

The larva is able to live seven or eight weeks without food, but 
nymphs may remain alive for a year, and adult ticks for two to 
three years. In the absence of fowls, ticks may feed on turkeys, 
ducks, geese and wild birds. In ducks and geese the bite of a 
fowl tick causes lameness. ' . 

PreyentloE, The fowl tick is often brought on to a clean farm 
when birds carrying, the' larval stage'' of Yhe tick are', introduced. 
Thus alLnew birds should be'^carefully exam,ined for their presence. 
'A'good'system 'is to ,iso!atq;,a'll introduced 'birds'' in , "'a cheaply made 
wooden':' "'crate '".''for" '12 'days',' 'by. ^hich ' time ' '.any 'l'','arv.ae' will 'have' 
dro.pped.'off:'^ and hidden'' 'in- 'the .■ w'ood. " The .crate '.should 'then. "be 
.'burnt.' ' ■ 
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CT'ates returning to the farm should be sprayed thoroughly 
with any (3f the sprays recommended under treatment. 

Wild birds should not 'be allowed to nest in or aroiiiKl poultry 
houses. 

Poultry bouses should be constructed to give the iniiiiiniim 
cover to fowl ticks. Concrete, brick or corrugated iron wails are 
the safest. Brick walls should be sack-rubbed with ceineiifc to close 
all cracks. Whitewash is not satisfactory, as in many cases it 
flakes or cracks and gives shelter to ticks. Thatched roofs are 
dangerous. The minimum of. timber should be used in the house, 
especially round the perches. All timber should be as free of 
cracks as possible, and should be treated with hot tar, carbolineiiiB 
or sump oil before use, and painted regularly. The perches can 
be hung from the roof on wnres I'ound which small tins are soldered, 
and kept filled with dip or paraffin. The perch frame Jinist not 
touch the wall at any point. Nest boxes should be removed regu- 
larly and sprayed. Old planks and pieces of wood, bricks, etc., 
lying in the run should be removed. 

Trees with rough bark should not be planted in poultry pens. 

Treatment. When ticks are .found, treatment must be caiwied 
out thoroughly, and for a long period, to ensure that all are killed. 
Fowl ticks are extremely difficult to exterminate. 

Where the woodwork in the house is old, rotten or badly 
cracked, or riddled with white ants, or the roof of thatch, treat- 
ment will not be successful. If the roof is of corrugated iron or 
asbestos, this can be salvaged and the house burnt down, using 
dry grass if necessary to make sure that all ticks are killed. The 
eorrugated iron or asbestos should be thoroughly cleaned and 
sprayed before it is used again. 

Fowls removed from such a house should be isolated for 12 
days ill a new rough wood and thatch shelter, which must, however, 
be absolutely free of fowl ticks. When the birds are removed after 
12 days, the larvae will have all dropped off, and the shelter is then 
burnt to the ground. Alternatively, the birds may be thoroughly 
dipped in a solution of 2 per cent, wettable D.D.T, powder to kill 
the larvae. 

Where the house can be treated, it' is. first thoroughly cleared 
out and all litter, nest material and dirt are burnt just outside the 
house. All crevices and cracks in the house should be filled up 
with hot tar, carbolineum, or sump oil, and all woodwork should 
be thoroughly pai,nted with carbolineum , or sump oil, giving special 
■attention ; to' cracks' , and. joints. ' A blo-w-lamp can be used to kill 
ticks ' hiding'' between corrugated iron or other metal work in the, 
house. 

The house must be sprayed regularly until no ticks can be found 
after the strictest examination.; .Sprayings , should, preferably be at 
five-day intervals, but not more than ten days apart/ At least 
four should be given, but up to ten sprayings may be necessary. 
Even after that, thorough examinations should be made at inter- 
vals. i Trees with rough bark near the house should be chopped 
down and burnt, or the loose bark should be removed and the trees 
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sprayed each time the house is spx-ayed. All wooden fence posts 
should be painted with carboiineum and sprayed. 

The following sprays are recominended : — 

Cut up 1 lb. of soap and boil in two gallons of water. When 
dissolved, remove it from the fire and add four gallons paraffin. 
This mixture should be thoroughly agitated by pumping through 
a spray pump for five minutes, or with a paddle for ten minutes, 
until a uniform creamy liquid is formed. This is the stock solution, 
which will keep indefinitely. To make a ten per cent, solution, add 
six gallons of water to each gallon of stock solution. Just before 
sprajnng, add | oz. 40 per cent, nicotine extract per gallon and 
mix well. The paraffin kills the ticks by contact, while the nicotine 
fiimes will reach those not touched by the spray. 

Garainexane can be used as a spray, and all stages of the fowl 
tick are susceptible to contact with surfaces sprayed with it. 
D.D.T. emulsion, while successful in killing the larval stage of the 
tick, is apparently not capable of killing all nymphs and adult ticks, 
and therefore wnll not ensure complete extermination of the fowl 
ticks. — (Annual Report, 1945/46. Queensland. Page 41.) 

(b) The Red Mite. Red mites are more common than fowl 
ticks, and as they are so small and breed so much faster, they often 
build up to serious proportions before they are noticed. The 
poultry farmer may first become aware of them when he finds one 
or two on himself, on collecting eggs or working in the fowl house. 

Symptoms are the same as those produced by fowl ticks: the 
birds become droopy and weak, with pale combs and wattles. 
Bitting hens may leave their nests, or are sometimes found dead 
on the eggs. An outbreak of spirochaetosis points either to red 
mites or fowl ticks being present. 

As red mites are so small and feed mainly at night, they are 
not readily noticed. ATevc red mites may sometimes be seen on 
a fowl during the day, and mites -will also attack laying hens on 
the nest boxes. Mites are only red when engorged,' with blood; 
before feeding they are greyish white in colour. They are found 
hiding in cracks and crevices near or under the perches, or in the 
nest boxes. If present in large numbers, mites will be found in 
clusters in suitable hiding places. “Salt and pepper'’ markings, 
the droppings of the red mite, wull also be seen on the woodwork. 
Their moulted s,kins may sometimes be seen as a fuzzy white powder 
near their hiding places. 

The life cycle is similar to that of the fowl tick, but very much 
quicker. In summer, the whole life cycle takes only a week. The 
adult mite can live at, least four months without iood. In: the 
absence of fowls, they, will, attack turkeys,, pigeo,ns and other birds.' 
Sparrows have been known to spread red mite, 

Prevention. This is the same as for fowl ticks. As a few mites 
■may 'stay on 'a bird during- 'the- day, ■ mtroduced, stock should^ be 
isolated for tw.o' days' before^Ueing put - with the iock., ,„The writer 
has' seen red mites,, on, pullets' arriving at ,an' egg-laying competition. 

A, "'limewash "used in' Affierica''''for''the',interio'r'-of ''poultry houses 
consists',' of 5 'lb8.''I>.B.T.,':2''quart's. 5,0 'per cent.'-forBialm, *7,5'lbs. 'fine 
slaked lime, and 50 gallons ''df'': water. ' 
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Tills -will help to keep the house free of red mites. 

As a check on red mite infestation, a loop of wire can he 
attached under a perch in each house. A small hall of cotton wool 
is inserted on the loop and inspected regularly. Red mites can 
easily be seen against the white background. 

Treatment. The South African. Poultry Associatio,n report that 
a single treat,ment with D.D.T. was completely effective in exter- 
mi.iiating red mite in a very severe outbreak, where clusters o,f 
mites J to inches long hung under the droppings board, and 
where the litter wag alive with mites. Approximately 1 oz. of 
D.D.T. powder was sprinkled in each nest. All woodwork and 
walls at the back of the house were thoroughly sprayed with a 5 
per cent. D.D.T. in paraffin. Ail litter was left in the house, as 
the lightest breeze might have blown red mites and eggs to other 
pens had an attempt been made to move the litter. D. D.T. has a 
residual effect, and as fresh mites hatched they were killed when 
they came into contact wdth D.D.T. Up to ten days after the spray- 
ing red mite were still seen, but in diminishing numbers, and after 
14 days there were no further signs. After six weeks no red mites 
had reappeared. 

(c) Scaly Leg Mite. This mite causes scaly leg, which is very 
common, especially when birds are kept under insanitary condi- 
tions. Heavy breeds seem more susceptible than light breeds. 

The mite causes itching and discomfort, and the affected birds 
lose sleep, become weak and may stop laying. 

The scaly leg mite works its way under the scales of the toes 
or shanks, and bites the skin underneath. Serum exudes, and the 
mite feeds on this. After a short time the scales become raised 
and a whitish pow^der is seen, sometimes mixed with exuded serum. 
In extreme cases the exudate may entirely cover the scales, the 
bird may become lame, and toes may be lost. Very occasionally 
the comb and head may be affected. Fowls, turkeys and cage birds 
are attacked, but not water fowd. 

The adult female lays her eggs under the scales, and the larvae 
when hatched make burrow^s of their own. They undergo moults 
■ until the adult stage', is reached. Mite.6 also travel along the perch 
and 'attack,, other birds. Scales are infected for up to 30 days, and 
the ''m,ite'' may 'live in filth, nest boxes, or oa perches for the .earne 
time.',' 

PreventioE.:' The "rearing- of chicks separately from old birds 
and thev cleaning,' and, 'disinfecting of all,, houses before chicks -are 
put into them will keep them free of the parasite. 

Affected birds should;, be, ' immediately' isolated ' and - treated 
,'befo're ..being restored, to',, the flock. . ,-,,, 

The regular painting of the perches with carbolineum will pre- 
vent infection along the perches at night. 

Treatment. Before treating an infected bird, it is necessary to 
tcrub the legs in soap and warm water,, with a nail brush, to remove 
all bose scales ■ and crusts,., which.' 'protect" the. .mite. . ■ 
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An ointment made with 1 part oil of caraway to 5 parts of 
vaseline, or of 1 part sulphur to 9 parts lard, can then fee rubbed' 
in, and repeated every few days until a cure is effected. 

When large numbers are attacked, the legs may be dipped in a 
mixture of equal parts of paraffin and sump oil, being careful not 
to get the mixture on the skin above the hock joint, as it might 
cause severe burning. 

(d) The Be-p!umlng Mite. De-pluming itch or de-pluming 
scabies is not very common. The de-pluming mite burrows under 
the skin at the base of the feathers, which become brittle and 
break off, or due to the itching the fowl may pull them out. 
Affected birds become bare first on the rump near the tail, then on 
the back, neck and head, while in extreme cases the feathers may 
foe lost from the thighs and breast, and only the main wing and 
tail feathers remain. Infestation usually appears in spring, be- 
comes worse in summer and almost disappears in the winter. 

The irritation, may not only cause birds to pull out their own 
feathers, but they may feather pick other birds as wmll. De-plum- 
ing itch can be distinguished from ordinary feather picking or 
moult by examining the stub of the feather soon after the quill has 
dropped. Scales and crusts will be found round the stump, and if 
adjoining feathers are pulled out, they will also be affected. 

The mites spread from bird to bird by contact, either on the 
roosts at night or by the male birds when mating. 

Prevention. Careful examination of all new birds and their 
treatment, if necessary, before putting them in the flock will pre- 
vent the parasite being introduced. 

Treatment. As de-piuiiiing itch is very contagious,; infested 
birds should be isolated immediately and the perches painted with 
carbolineum or sump oil. 

Individual birds can be treated with sulphur ointment, vaseline 
and carraway oil, or by dusting the birds thoroughly with sodium 
fluoride or D.D.T. powder. Where the whole flock is affected, 
dipping may be more satisfactory, but it is undesirable with laying 
stock, as it may reduce production and cause colds, unless carried 
out on a warm sunny day. 

A recommended dip is made up of 2 ozs. soft soap, 4 ozs, 
sodium fluoride, and 6 ozs. of sulphur to 4 gallons of water. The 
soft soap is dissolved in hot water, and the sodium fluoride separ- 
ately, then they are mixed, brought up to 4 gallons, and the sulphur 
is then added. Birds are dipped one by one, and the solution 
w^orked well into the feathers so that it reaches the skin. 

(e) Poultry Lice. Different species o! lice may occur on fowls, 
and other species attack turkeys, ducks and geese. Lice do not 
suck Wood, but live on feathers and the scales of the skin. They 
are not able to live for more than a few days off a bird. 

. Lice irritate The birds, .which scratch and,' peck at their feathers, 
and' make more' use of dust baths. In .severe attacks" the cO'inb' may , 
go black, the wings droop, and the feathers are ruffled. The growth 
, of young ehick's is retarded, and they may even .die,' while hens drop'. 
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in egg production. Ducks and geese are not much affected by their 
lice as a rule. 

On examinati{')n of affected birds, long, greyish-yellow lice are 
seen riimiing on the skin when the feathers are opened suddenly, 
or , lice may be found on the shaft of the feathers. Lice eggs or 
aits are found attached to feathers, especially below the vent in 
the case of coiiiinou body louse. 

The eggs hatch in from ten days to three weeks, depending 
largely on the temperature. When the young louse hatches it is 
similar in shape but smaller than the adult louse. It iiiatures in 
two, to 'four weeks. Lice multiply very quickly, especially during 
the summer, and live for several months. 

Prevention. Where ■ there . are adequate pens, the rearing of 
young stock apart from old birds, and keeping them separate 
always, should keep the flock free of lice. Lice spread by contact 
with infected birds. 

When the birds run free or cannot always be kept separate, all 
birds should be treated, making sure that none are missed. This 
treatment should be done in winter and repeated a month later. 

All stock introduced should be treated before they are put 
with the flock. 

Treatment. Sodium fluoride or D.D.T. powder are both very 
successful in ridding the birds of lice. They both remain in the 
feathers for some time and kill the lice which hatch out later, so 
that only one treatment is necessary. A pinch of the pow'der is 
placed in the head, on the back, below each wing, and under the 
vent, and rubbed in. One pound will treat 100 birds. The eyes 
and nose of the operator should be protected when sodium fluoride 
is vised. , 

Forty per cent, nicotine sulphate can also be used to control 
lice.; 8 ozs. per 100 feet of perches is required, and is painted on 
top of the perches with a fine brush just before the birds go to 
roost. The night should be hot and still, so that the nicotine fumes 
will rise and kill the lice, x^ll birds must be made to perch on the 
treated '.perches, ' The eggs of the. lice are not affected, so tliat two 
further" treatments at intervals of .ten days are necessary. This 
..system, is 'more ex'peiisive, but -obviates the -handling of the iudi- 
vidua! birds. 

' -(f) Fleas. Fleas are, all- blood 'suckers a.nd' usually attack a 
variety of "hosts. The most common flea infesting poultry in. South 
A.friea .,is the, .Chigoe, or ^sticktight. flea, which also -attacks' dogs, 
cats, rats and.. other small animals. .In the adult stage it is a per- 
manent parasite and is found attached round the eyes, on the face 
and combs of fowls. It is more prevalent on sandy soil. Other 
fleas., 'iiiay also attack ' poultry. .. 

The poultryman will usually discover the presence of fleas 
more quickly- - than any 'other 'parasite, as he is also attacked. ■ ' 

Eggs of fleas are deposited on the floors of the fowl houses, in 
nest boxes, or on the ground, especially in dry places where there 
IS an accumulation of dirt. The eggs hatch in a few days, a pearly- 
white worm-like larva- , emerging. This' feeds on organic matter ,dn 
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tlie dirt and then pupates after a week. The pupa stage lasts a 
few days, and the adult flea emerges, and attacks the fowl. In 
summer the life cycle .may take two weeks, but in wi, liter up to 
four weeks. 

Prevention, The poultry house and run should be kept as 
clean as possible. Dogs and cats should be kept away from poultry, 
and rats and mice exterminated. It is very difficult to prevent ffeas 
unless the poultry houses have conci'ete floors. 

Treatment. The chigoe ffeas attached to the bird can be killed 
by sinearing the infected parts with a mixture of lard and sulphur, 
ill 1 part paraffin to 20 pars olive oil. 

The floor of the house should be cleaned thoroughly, and D.D.T. 
powder should be dusted lightly in the house, especially in corners 
and nest boxes, and on any other suspected breeding places. 

In Queensland it has been found that complete immersion of 
the birds in a 2 per cent. D.D.T. water dispersible dip prevented 
re-infestation of the birds for at least 16 weeks. 

(g) Bed Bugs. These may occasionally attack poultry, and if 
present are found mostly round the perches and iii the nest boxes. 

Treatment. The D.D.T. treatment as used for red mites has 
proved successful in exterminating bed bugs. 

(h) Mosquitoes. These, in addition to irritating the birds at 
night, are mainly responsible for transmitting chicken pox to fowls. 

Where possible their breeding places should be treated, and 
the spraying of the walls of the poultry house w'itli D.D.T. will 
liel];) in killing mosquitoes which stay o^^er in the house. 

Most poultiy parasites do not cause symptoms to show up in 
the birds until infestation is severe,’ thus the poultryman must make 
regular examinations for their presence. Apart from the direct 
loss they cause and the diseases which they may transmit, para- 
sites lower the vitality of the flock and make them much more 
susceptible to other diseases, especially colds and roup. 

The better the feeding, the housing, and the general ■ manage- 
ment, of a flock, the more resistant will the birds Re to^ severe in- 
festation. Parasites will multiply faster in a flock ■ which is low 
in vitality, fed unbalanced rations, or housed undcn* poor conditions. 
The poultryman wdio keeps',, his, plant clean, and who nnakes a 
practice of isolating and , treating, all .-iiitroduced thirds before, he 
puts them with his own 'flock,' will 'have ■very little t’roubla froiii' 
parasites. 
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The Use of Compost for 
Flue Cured Tobacco 


PART I.---FIELD TRIALS. 


By A. A. MOFFETT, Tobacco Research Station, Trelawiiey. 


lEtroduction. The question as to whether applications of com- 
post to flue-cured tobacco produce a worth while beneficial effect 
has given rise to considerable discussion and controversy in this 
country. Reports from growers have been contradictory, some 
claiming to have had striking increases in yield and quality, while 
others say they have had no noticeable effects. 

Compost on tobacco lands has been tested on this Station for 
a number of years, and the results, while being far from negative, 
have been variable. The variable results and contradictory reports 
suggested two possibilities: — ^Firstly, that some types of compost 
have a better effect than others, and secondly, that compost only 
shows its full effect depending upon certain soil or weather con- 
ditions. 

In order to test these possibilities a number of growers, who 
have had good results from compost, were approached for a suffl- 
cient quantity to carry out comparative trials. Unfortunately, the 
amount of compost available and other considerations did not per- 
mit more than one experiment, and tests had to be confined to one 
soil. It was decided to make the tests on ^Teverted^^ land, i.e., 
land which had previously grown tobacco for two years and then 
had returned to natural grasses for four years. It is on this type 
of soil that the yield and quality of tobacco tend to be poor, while 
claims ior beneficial effects from compost have practically allre- 
Terred'to''^W’'land. ' 

' Although compost' has been tested on reverted land for one 
year only ' on this, station,, the results were so striking,' and'' so fully 
substantiated 'the claims of "many 'grow'ers, it was' 'felt that; .they 
should be published for general information. 

The effects of compost on tobacco were checked, as far as pos- 
sible by a chemical analysis of the composts, soils and leaf. The 
results from this side of the investigation are discussed in Fart II 
of dhis' paper. '' . 

Results from Past Experiments. Before going on to describe 
the tests made during 1946/4’7, the results of the past seasons are 
briefly summarised below for reference. 

198040. Compost made from, sunn hemp stalks applied at the 
rate of 4 to 8 tons per acre do land' 'xarrying, its,', fourth, successive' 



Figure 1 


Composts used in the-trial 



Plate 2— Compost 2. Well 

broken down, with a high 
proportion of organic matter. 


Plate 1.— Compost 1 (Tre- 
lawney). Well broken down 
except for tobacco stumps. 


Plate 3.— Compost 4. Partially 
broken down, but rich in 
organic matter, potash and 
phosphate. 





Plate I-— Compost 6. Well Plate 5.— Compost 7 (Tre- 
broken down. Low in lawney). Partially broken 
organic matter, down. 




Figure 2 





Plant grown on 3 lbs. of compost and 7 lbs. 
of sand, with white stick 1 ft. long 


Plate 1.— Compost 1 plant. plate 2.— Compo.st 2 plant. Very 

poor growth. 


Plate 3.— Compost 4 plant. Most 
vigorous growth. 


Plate 5.—Compost 7 plant. 


Plate 4.— Compost 6 plant. 
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c-rryp «jf tobacco. Each level of compost gave signiiicantly higher 
yields than no compost, the increases being:— 

4 tons per acre 22% increase in yield 

5 tons per acre 37% increase in , yield 

, 194D41« Two composts applied at the rates of 3| to 7 tons per 
acre were applied to land carrying its second crop of tobacco but 
which had, been opened and ploughed over year before the first 
crop. The composts were made (A) from tobacco stalks and (B) 
from mixed wastes, including sunn hemp. Both gave significantly 
higher yields than no compost, the increases being:— 

Compost A. — 

3| tons per acre 12|%). increase in yield 

7 tons per acre 12 % increase in yield 


Compost B. — 

3| tons per acre 15 % increase in yield 

7 tons per acre 22 % increase in yield 

1941-42. Compost from mixed wastes applied at the rate of 4 
tons per acre to land carrying its third successive crop of tobacco 
gave a significant increase in yield of 18% compared with no 
compost. 

194243. Compost applied to new land at the rate of 4 tons per 
acre gave no increase in yield or quality. 

194344. Compost from mixed wastes applied at the rate of 4 
to 8 tons per acre to land carrying its second crop of tobacco 
opened and ploughed late in the dry season preceding the first crop 
gave no increase in. yield, but 'a significant increase in quality 
occurred with each level of compost, 

194445, Compost from mixed wastes "applied at the rate, of 4 to 
8 tons per acre to land carrying 'its "Be.eond crop' of . tobacco ' 'but 
opened and ploughed on year previously .to the first crop, gav.e,' no 
increase in yield or quality* ■ ; . 

194546.' Two composts were. 'used. (A) from' mixed' wastes 
made, during the rains and,',(,B). made exclusively from pmn,;; hemp 
stalks during the dry season.' Both composts, were applied to land 
carrying its: second crop of tobacco,' ploughed at',the end"of,„the rains 
preceding the first crop. , The.’ results, ',w,ere.:—. 


Compost ,A.— ' ' “ ' 

" ',,5'' tons' ''per acre ;. 4*4%'" increase in yield 

■ '10'' tons .per acre,'...... *...*. ■ 12 ,% ''increase .in yield 
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These differences were not significantly better than no eoiiipost. 

Compost B. — 

4 tons per acre ..... 7% increase in yield 

8 tons per acre 18';C increase in yield 

The increase brought about by 8 tons per acxe was signifu^Jintly 
better than no compost, and the increase due to 4 tons almost so. 

In four out of sis: years compost gave increased yields varying 
from 7 % to 35%, while in a fifth season, although there was 3io 
increase in yield, there was a significant increase in qua.lity. 

Compost Tests, Season 1M647. Five different composts were 
used, three being obtained from the growers and two made on the 
Station. The following is a brief description of the materials from 
which the composts were made and method of making : — 

No. 1: Kraal Compost (Station). Made from mixed wastes, in- 
cluding tobacco stalks, grass and maize trash, trampled during the 
rains by working oxen. The compost was turned twice towards 
the end of the rains. No ash or other material was added. This 
compost was well broken down, little undecomposed matter re- 
maining. (Plate 1, Fig. 1.) 

No. 2: Farm Compost. The following description of the making 
was given : Approximately 100 wagon loads of grass scattered in 
the kraal at different periods commeiicing May, 1946. During June 
and eliily 5,000 lbs. scrap tobacco was added, and in August ash 
from 200 cords of wood was spread over the whole area. Towards 
the end of x\ugust all the material was placed in a heap 4 to 5 ft. 
high and water applied until the moisture penetrated to the bottom. 
The compost was tuimed three times at intervals of about three 
weeks, the temperature at the last turning being very high. The 
compost was very well broken down, very little decomposed matter 
remaining. (Plate 1, Fig. 2.) 

No. 4: Farm Compost. Prepared by penning steers in May. 
The feeding was -whole maize silage, bean hay, salt and veld hay. 
The bedding was veld hay.. No mealie, meal . or concentrate .was 
led.. 'No .earth was added to the compost, /but a liberal dressing 
.of wood ash. was supplied. No details of 'watering or tiiiniing' were 
given, '>ut .presiim.ably operations were carried, out in' the 

.us.,ual.' manner.'. ■ ■ 

The compost was not very well broken down, and there was a 
considerable amount of undecomposed matter. (Plate 1, Fig. 3.) 

. .No.. 6 :. Farm ■ Compost. " -Made during' the-' dry , 'season from 'veld 
grass which had been used as bedding for dairy cows, calves and 
pigs. Soil and ash were added in the usual proportions. The 
heap was turned four times, taking about three months to reach 
maturity. This compost was well broken down, little un decom- 
posed matter xema.ining.' (Plate .-1,, Fig. 4.) 

No. 7 : Sunn Hemp Compost (Station).,' This 'compos't wa's^made- 
during the dry season from sunn hemp stalks only. The stalks were 
not trampled by cattle-, ' but manure was-' collected; -and mixed with 
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tiie sunn lieirip, together with wood ash. The heap was turiied 
three times and heated very well. At the time of applying the 
compost to the land there was still a considerable amoiint of un- 
deeoiTiposed organic matter, (Plate I, Fig. 5.) 

¥iabie Weed Seeds in Compost. The composts were tested for 
viable weed seeds by spreading a weighed amount of each cojnpost 
in a thin layer over sterile sand and watering. The number of 
weed seeds germinating was then counted. In all cases the great 
majority of weeds consisted of rapoko grass (Eleudne indica). The 
two station composts made from the manure of cattle grazed over 
old tobacco lands during the seeding time for rapoko grass had 
the highest percentage of viable seed. The high percentage of 
viable seeds in the station composts may be due in part to the 
small size of the heaps, giving a relatively high proportion of sur- 
face to volume. The following are the seed counts per ton compost. 

TABLE 1. 

Viable Weed Seeds in Thousands per Ton Compost. 

Compost 

1 2 4 6 7 

Viable weed seeds (in thousands) 146 45 5B 75 134 

In spite of the fact that some of the composts are known to 
have headed extremely well in the heap, a very considerable num- 
ber of weed seeds remain viable. While the introduction of weed 
seeds on this scale may not be of major importance in the fields, it 
is probable that it would cause considerable difficulties if applied 
to seed-beds. 

Experimental Details. The land chosen for the experiment was 
a light sand which had been under natural fallow for four years. 
The land was ploughed in early November and the composts were 
applied on 25th November, being broadcast and dug under w.ith 
hoes. 

The moisture content of all the composts was determined, and 
all applications brought down to- a common level which worked out 
at the rate of 4 tons per acre dry compost. 

Fertiliser was applied at the rate of 300 lbs. ' per acre of or 
P'IO-NB-Kb mixture, 150' lbs. ’per acre' being applied on 2ncM)ecem- 
ber, 1940, and a further 150 lbs. per 'acre on 23rd 'January, 1947. 
Owing to 'the difficult season, planting did not' take' place imtil 27th 
December, The variety used 'was -Bonanza, and the spacing' A "ft. 
'X 3 ft.' 

The rainfall during'tlie season was'light. and V6ry 'er'rat'ic,',the 
'monthly totals ',l>emg" as follows,:— ■ ' " 

"" , December,, 4.55;:', January,. 5.34':;,' ..F'ebraaryj^S.SS,; .March, "3.29'; 
April'j 0,.99.' ■ . . 

'Apart from two,, dry periods which ''..caused considerable W’‘i'lti'ng 
and .damage'' to the'leaf, 'growth conditions were,- onihe whole,, -gooci' 
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The following were the treatments tested : — 

1. Kraal compost (Station) + 300 lbs. per acre PlO N'6 I\8 
mixture. 

2. Farm compost No. 2 +• 300 lbs. per acre PlO, NO K8 mixture. 

3. No coBipost + 300 lbs. per acre PlO NO K8 mixtiire. 

4. Farm compost No. 4 + 300 lbs. per acre PlO N6 KS mixture. 

5. Suiin hemp compost (Station) + No fertiliser. 

6. Farm compost No. 6 -f 300 lbs. per acre PlO N6 KS mixture. 

7. Sunn hemp compost (Station) + 300 lbs. per acre PlO NO 
KS mixture. 

The experimental lay-out was a randomised block design with 
five replications of each treatment. 

Meld Observations. Fourteen days after planting differences 
between treatments were observed. The compost only treatment 
(No. 5) was clearly distinguishable in each replication by its failure 
to show any signs of growth or colouring of the leaf. All the other 
compost treatments could be distinguished from the non-compost 
(No. 3) by their more vigorous growth and darker leaf colour. 
Amongst the compost treatments, Nos. 4 and 6 had made the best 
growth, followed by Nos. 7 and 1, but No. 2 was not as good as 
the others. 

Five weeks after planting compost only No. 5 had made very 
little grow^th compared with the other treatments, but the leaves 
had darkened and the plants were beginning to grow. All the 
other composted treatments had made considerably better growth 
than the non-composted (No. 3). At this stage there was little to 
choose between Nos. 1, 4, 5 and 7, but No. 2 still lagged behind. 
At eight weeks the compost only treatment was making consider- 
able growth, but was still markedly poorer than the other treat- 
ments. All the other composted treatments were very obviously 
better than the non-composted, and No. 2 still remained the worst 
of the composts. 

The plants were all topped at the same stage, that is, when a 
single fiower had opened. All were topped to the same height, 2 
leaves below the topmost sucker being taken off. Leaf counts made 
after topping showed that there was little variation between plots, 
and that compost had not altered the leaf number. Even in the 
poorly grown No. 5 treatment the leaf number was almost identical 
with the better treatments. AStand counts were aLso made, and 
here again little variation occurred between treatments. 

' 'An examination of , the: treatments' just before reaping showed 
that the compost treatments, with the exception of No. 5, had 
produced longer and larger leaf than the non-composted. The 
leaf size was better maintained to the top of the plant, and in spite 
of increased size and better growth generally, the leaf was not so 
dark green as that of the non-composted treatment. 

Eesults on Basis of Yield and Quality. The results of the trial 
OB the basis yield, price and quality are summarised in Table 1. 
Table 1 gives the yield per acre, average price and cash return per 
acre on the basic prices used in the Trelawney Annual Reports. 
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TABLE L 

YieidSj Basic Prices, and Values from Compost Trial. All 

Treatments. 


Yield Price Value 


Treatiiie,iit 


Stand 
in field 

lbs. per 
acre 

% of 
mean 

Pence 
per lb. 

% of 
mean 

OJ 0) 

a 

o 

^ 173 

o 

A oj 

Kraal (No. 1) 


92 

1,304 

115.30 

8.61 

102.38 

46/16/- 

117.59 

Parm (No. 2) 


93 

1,110 

98.14 

8.62 

102.50 

40/ 0/- 

100.50 

No compost (No. 

3) 

93 

1,006 

88.95 

8.26 

98.23 

34/14/’- 

87.19 

Farm (No. 4) 


93 

1,273 

112.5S 

8.64 

102.73 

45/16/- 

115.07 

No fertiliser (No. 

5) 

91 

752 

66.50 

7.91 

94.05 

24/16/- 

62.31 

Farm (No, 6) 


94 

1,259 

111.32 

8.34 

99.17 

43/14/- 

109.80 

Sunn hemp (No. 

7) 

93 

1,212 

107.16 

8.48 

100.83 

42/14/- 

107.29 


The test was significaiit at both 1% and 5% points for 
yields price value. 

TABLE 2. 

Means, Standard Errors and Significant Differences for All 
Treatments. 




Yield 

Price 

Value 

Mean of all treatments 

1,131 lbs. 

8.41d. 

£39 16 0 

Standard error 

3.37% 

1.68% 

3.77% 

Significant 

difference, 5% point 

111 lbs, 

0.41d. 

£4 8 ■ ,0 

Significant 

difference, 1% point 

150 lbs. 

0.56d. 

— 

Sig. diff. % 

of mean 5% point 

9.81% 

4.87% 

11.05/, 

sig. am, % 

of mean 1% point 

15.14% 


— ■ 


Summary of Significant Differences, at 5%' Point. 

Yield-" 

All other treatments better than 5. 

,0 and '7 better than Z, ■ 

1, '4' and better than 2U: 

Price—, ■ 

, A,ll other treatments’ better than '5. ,, 
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Yaliie — 

All otber treatments better than 5.' 

U 2, 4, 6 and 7 better than 5. 

1 and 4 better than 2, 

It will be noticed that compost N"o. 2 was not sigiiifuaiiit.ly 
better than no compost, although almost so, while in value coiri|'>ost 
No. 1 was almost better than compost No. 7. 

The results were analysed again, leaving treatment No. '5 out 
of the Analysis of Variance, as this treatment was obviously poorer 
than the others. The omission of treatment No. 5 reduced the 
error of the experiment, and the following standard errors and 
significant differences were then obtained. 


TABLE 3. 

Means, Standard Errors and Significant Differences, omitting 
Treatment No. 5. 



Yield 

Price 

Value 

Mean of all treatments 

1,194 lbs. 

8.49d. 

£4,2 6 0 

Standard error 

2.65% 

1.66% 

2.9 r 7 

Significant difference, 5% point 

93 lbs. 

— 

£3 12 0 

Significant difference, 1% point 

127 lbs. 


£4 1.8 ' 0' 

Sig. diff. % of mean 5% point 

7.83% 

— 

ZM% 

Sig. diff.' % of mean 1% point 

10.687?? 

— 

11M% 


Summary of Significant Differences at B% Point. 

Yield — 

. All treatments better than 3. ' 

. 6 and 7 better than 2. 

,1 almost better than 7. 

' Value^ — 

' All other treatments. better than S. ' ' " 

4 , Iv 4' and'6'better''than"2. ■■ 

,a 'better, than 7.,. , 

The greater accuracy of the experiment Ras noW" ' shown, that 
all compost plus fertiliser' treatments'. are; better .than fertiliser, only, 
that No. 7 has .out-yielded' No. 2,. ■a.nd that,,No. .I is 'almost better 
than No. 7. 

Besults on Buling Market Values. The results above, apart 
from the yields, are given on basic prices, so in order to . get' 'a 
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clearer picture of the effect of compost mider prese^it condition s, 
the prices and values of the treatments under prevailing inai'ket 
eoridi ti on s tabulated. 

TABLE 4. 

Prices Obtained on Auction Floors and Values from Compost 

Treatments. 


Treatment 1 2 3 4 5 6 7 

A, V e ] * ag e rna i 'k e t pi* i c e 

(pence) 39.00 39.33 37.60 39.86 36.85 38.64 39.60 

(htsh return per acre 

(£) 213 182 158 211 116 203 200 


While these figures show clearly the beneficial effect of coin- 
post in order to give some idea of the type of crop produced, the 
yields from various treatments have been split up into the percent- 
age of the Tobacco Marketing Board’s grades of ein*ing in each 
treatment. 

TABLE 5. 

Percentage of Tobacco Marketing Board’s C-rades Occurring 
in each Treatment. 


T.M.B. 

Grade 

Market 
Price (pence”) 

Percentage Grades in 
12 3 4 

Treatments 

5 6 

■7 

XI L .... 

48 

3,62 

5.50 

2.71 

5.87 

0.58 

3.52 

3.41 

X3L .... 

43 

3.03 

4.21 

3.58 

4.10 

2.48 

4.60 

4.04 

X4L .... 

33 

L86 

1.63 

3.04 

2.35 

1.53 

1.89 

2.50 

X20 

43 

3.66 

4.12 

3,91 

3.58 

1.82 

4.04 

3.50 

LlL .... 

48 

L35 

1.48 

0.38 

1.36 

0.29 

,2.96 

1.64 

L20 

44 

27.01 

25.14 

25.28 

27.44 

23.33 

25.48 

■28.03 

L30 .... 

43 

15.67 

11.95 

12.94 

,14.29 

13.24, 

13.71 

16.06 

L40 .... 

27 , 

5.35 , 

5.70 

9.25 

'4.45 

9.93 

6.49 

3.50 

L2,S .... 

..... 42 ' 

0.93 

3.02 

2.66 

1.79 

5,92 

1.68 

2.18 

L4S .... 

24 

2.40 

L24 

2.90 

0.52 

2.34 

1.03'' 

1.73 

.L2G .... 

, 40 

11.59 

14.52 

12.88 

11.09 

16.38 ' 

12.'25 

12.19' 

L4G .... 

' 20',„ 

L14 

0.04 

2.30 

3^01 

1.24 

■0.94 

1.41 

LlR .... 

42 ' 

7.88 

5.85 

4.24 

7.03 

„, ' 2. 93' 

,4.7,2', 

■7,78 

L3R .... 

,'32 

12.18 

10.66 

11.04 

11.23 

8.7,8 

,'9.67 

, '8.01 

L4D .... 

21 

LIB 

1.63 

0,87 

. . 0.39, 

■ ,5.,56 

',4.'13,v 

1.86 

C2L .... 

46."/ ' 

0.38 

6.60 

0.43 

0,70 

0.72' 

"0.65 

;'o,45. 

N3 ..... 

...... /"s' / 

. 1.77 

1.68 

1.19 

'1.92 

' 2.41 

' 2.23" 

'1.46'' 
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Biscnssion. Two important; facts emerge from tlris experiment, 
lirstiy, that compost on ‘T’e verted’^ land has had a striking bene- 
ficial effect on tobacco under the conditions prevailing last seasoi'i, 
and secondly, that the composts vary very eotisiderably ;:iiiioiig 
themselves as regards their effectiveness. 

No. 2 compost, which gave the poorest return, was not by any 
means the low^est in nitrogen, but the carbon nitrogen .ra,tio (22) 
was wider than any of the other composts. This compost actually 
rendered unavailable nitrogen from the soil and fertiliser, that is, 
the total nitrogen in the crop from No. 2 compost plus fertiliser 
was less than the total nitrogen in the crop from fertiliser only. 
The beneficial effect of this compost was not, therefore, due to the 
supply of additional nitrogen, but there is chemical e\'idence (Fart 
2) to show that a considerable part of the increased yield, compared 
with no compost, was due to the additional phosphate. It has been 
shown on this station (Trelawney Annual Reports) that there is an 
interaction between phosphate and nitrogen, and that the higher 
levels of nitrogen can only show their full effect in the presence of 
adequate phosphate. It has also been shown that this interaction 
is of greater importance in a dry season when the losses of nitrpgeji 
by leaching are at a minimum. The non-composted treatment re- 
ceived 300 lbs. per acre of P10-N6-K8 mixture, or 30 lbs. per acre 
P 2 O 5 , while the composted treatments received this amount plus 
the phosphate supplied by the compost. As last season was the 
driest recorded on the station and leaching at a minimum, 30 lbs. 
per acre phosphate was probably inadequate to balance the nitro- 
gen. In a wet season, when the supply of phosphate is of lesser 
importance, it is possible that No. 2 compost would have little or 
no beiiehcial ' effect. 

While ill the season under review the additional |)h(>.sphat(" 
supplied by compost appeared to be a major factor in increasing 
yield, other' factors such as effect on soil structure, water holding 
capacity' and stimulation of the 'soil flora may, have played this 
part either directly or, indirectly, by making the phosphate mon^ 
available for plant assimilation. 

The failure of sunn .hemp compost, No. 7, to give .results 
equally 'as good as some of' the other composts is more difficult to 
understand." ".This compo'st' Had a fairly ' good nitrogen conte,ot 
'(1.12 ■ per,, cent.,) 'and the carbon/nitrogen ratio of , 16 wa'ff lower 
"than. 'No. 4, which gave good results. The pH was, however, lower' 
'..thanAhe "better ' composts, and, 'may' have' affected the availability 
of phosphate. There is, however, one other point on which No. 7 
differs from the other composts, viz., the sunn hemp was not 
trampled in a cattle kraal, but dried manure was colleeted and 
added to the heap. It is possible,; that the resulting ' com po'st wa 
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lacking in jjiant; stinmlants or heteroaiixins, as no uriiie was incor- 
porated ill the heai;.) and it is in the urine that these stimulants 
iiiainly occur. 

It is evident that the varying reports about conipost are due, 
to some extent at least, to the quality of the product used, a;iid it 
is impcirta^nt to check any method of making compost by a cli€>tiiical 
analysis until a standardised formula is reached, which is likely to 
yield a fairly consistent good type of compost. 

An examination of the results of the previous compost experi- 
ments on the Station suggests, however, that the variable results 
are not due to differences in composts alone. Although ijo con- 
clusive evidence can be deduced, there is a definite trend showing 
that the effect of compost is directly proportional to the weather- 
ing of the soil On new land there was no indication of any in- 
crease in yield or quality. On second year land ploughed during 
the dry season preceding the hrst year’s tobacco, there was no 
effect on yield, but some on quality. On second year land iiloughed 
before or during the rains preceding the first crop of tobacco the 
effect becoines more marked and is similar to tliat on land carrying 
its third successive crop, while on fourth year land the results be- 
come more striking still. ‘‘Reverted” or “old” land is likely to 
be deficient in humus, since once the soil is disturbed in this coun- 
try and the humus is destroyed rapidly, and this process will con- 
tinue presumably for some time after the land has returned to 
fallow, before the slow process of natural restoration commenced. 
It is probable, therefore, that provided a good type of compost is 
used, that a consistent beneficial effect will be obtained from its 
use on old lands. 

Nothing has been said so far about the effect of coni post on 
quality. On an experimental scale it is extremely difficult to 
evaluate the finer points of quality. Although the compost treat- 
ments on tlie whole (excluding 5) gave a higher average price than 
iion-compost, this difference did not reach the level of statistical 
significance. An examination of the leaf during grading showed 
that, on the whole, leaf from the composted plots was more oily 
and elastic, and could generally be considered to be of better 
quality than leaf from the non-composted treatment. This impres- 
sion was confirmed by chemical ^ analysis which showed, that' the 
composted leaf was higher in sugars than the non-composted. 

When the average ■ prices for the treatments ■ were worked out 
on the present market rates, the composted treatments showed 
an average price up to two pence a pound higher than the non- 
composted. It was not possible to analyse these differences statis- 
tically, but doubtless to^ many - growers an increase 'to two pence 
: per; qiound' selling' price will constitute as good; a criterion, of im- 
proved, -quality, as any statistical ■analysis, 

-AckEOWledgmtoty The.ffarm composts used , were kindly siip- 
'p,lied,hy Messrs. R. ■ Fischer, Headlands,, R. B/Harland, Rusape, 
and L., C. Ziehl, Rusape, 
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PART II.--CHEMICAL EFFECTS. 


By J. W. THOMP>SON, Pii.B,, B.>Sc. 


Chemical Analysis of the Composts. The clieiaical a,iialysiB o,! 
the composts used in the experiment are given in Table L , For 
coiiipariso,i,i the analysis of composts previously used at Trelawney 
are included, together with average values for 17 Rhodesian corn- 
posts analysed at the Government Chemical Laboratory, Salisbury. 
The 17 samples differed widely between themselves, illustrating the 
variability of compost. 

It will be seen that the composts used in the experiment this 
year were representative of several types. FTinriber 6 was very 
similar in organic matter, loss on ignition, and nitrogen content to 
the composts previously used at Trelawney, which, on the whole, 
have varied very little from year to year. The Trelawney com- 
posts were in turn a little better in nitrogen content than, the aver- 
age Rhodesian product. No. 1 was similar to No. 6, but was 
somewhat higher in nitrogen content. No. 2 was very high in 
organic matter, but the proportion of carbon to nitrogen was so 
high that very little of the nitrogen was available. This compost 
was of interest, as the well broken down organic matter would 
benefit the soil structure without adding to the nitrogen supply. 
The low nitrogen content of this sample was probably due to the 
lack o.f, nitrogen in the grass from which it was made, or to leach- 
ing, or a combination of both. It is possible to lose nitrogen by 
adding too much ash and making the compost heap too alkaline. 
Alkalinity was not the cause in this case, as the compost was less 
alkaline than ail the others (i.e., the pH value was lowest). 

No. 4 had a good supply of organic matter and nitrogen, al- 
though the effectiveness of the nitrogen was reduced by the rela- 
tively high cai’bon-riitrogen ratio. No. 7 had a fairly good 
organic matter content. The nitrogen content and the carbon- 
nitrogen ratio were somewhat above average, and these properties 
tend, to cancel each other, so that the nitrogen supply will not be 
far from average. 

No. 4 compost was produced from'' penned cattle and was out- 
standingly high in potash, calcium and phosphate. Like No. 7 it 
was not well broken down. (Bee Fig. 1.) 

The magnesium content was so low in all eases that the effect 
on the magnesium supply to the plants should be negligible. 

One point of academic interest was that the percentage of 
nitrogen present as ammonia decreased as the carbon-iiitrogen 
ratio decreased. Also, as stated previously/if the heap is too 
alkaline, nitrogen losses take place in the form of ammonia. As 
there is no relation between pH and ammonia content,' it indicates 
'ammonia losses are small. ' 

,The water holding capacity 'is expressed as the ' percentage in- 
crease 'in weight when, dry .compost is saturated and; allowed to 
drain for a fixed time.,. Most of the fertiliser leaching in, the la,nds 
takes ".place by. 'capillary faction, bringing moisture ,anii 'dissolved 
salts to the, surf ace, from where they:,' are,, washed aw'ay and,,lD,st, 
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(Aiinual Report, Tobacco Research Board, 1940.)' The addition of 
organic matter wouid probably tend to prevent inoistiire and dis~' 
solved salts rising to the surface and the moisture holding ca|iacil\‘ 
of the compost may be an important factor in. a wet season. 

TABLE ^.—WEIGHTS AND CHEM,I0AL ANANLY8EB OF 
PLANTE GROWN ON COMPOST M,IXED WITH SAN'I.). 


O ' 

o 

3 

O 

Mean weight of 
leaves (grams) 

Mean weight of 
stem and roots 
(grams.) 

Total grams 

% nitrogen 

Wt. of nitrogen 
per plant 
(grams) 

1 L Potash 

1 

i Wt. of potash 
' per plant 
i grams) 

6 

£ 

6 

£'5 

1st Series 









1 

17.0 

11.1 

28.1 

.87 

.245 

2.49 

.69 

.92 

.26 

"2 

4.4 

3.5 

7.9 

.85 

.067 

2.14 

.17 

1.04 

.08 

4 

22.4 

19.9 

42.3 

1.16 

.49 

2.70 

1.14 

.95 

.40 

6 

19.1 

11.7 

30.8 

.86 

.27 

2.70 

.83' 

.71 

.22 

7 

19.8 

15.6 

35.4 

.95 

.34 

1.58 

.55 

1.12 

.40 

2nd Series 









■" 1 

9.9 

10.2 

20.1 

.83 

.17 

3.20 

.64 

1.06 

.21 

2 

3.5 

2.9 

6,4 

.71 

.05 

3.92 

.25 

1.33 

.08 

4 

16.6 

17.5 

34.1 

.99 

.34 

4,37 

1.48 

.83 

.28 

6 

9.6 

13,0 

19.6 

.76 

.15 

3.55 

.70 

1.02 

.20 

7 

13.6 

7.6 

21.2 

1.07 

.23 

2.92 

.62 

1.27 

.27 


■ dPiantS' Grown on Compost and Sand, As a further test in addi- 
tio,n to the chemical analyses of the composts, tobacco ]::)lants, were 
grown on a mixture of sand and compost, each plant growing in 7 
lbs. of sand and 3 ibs. of compost. 

Eiye plants were grown in s.eparate pots for each compost and 
two separate, groups of plants were grown, making 50 plants, in all. 
The, first lot .were, taken from the seed-beds and put in the pots on 
.28th November. , .'Growth proceeded for 82, days, when the. pla,nts 
were dried, and analysed, commencing 1,8th February. The second 
■were put in pots, ondSth January, and grown ior. the .same nuinbe,r 
of days, and taken out 10th April, The .average weights,, ■ and 
.analyses are given in Table^ 2 ,;,, ' 

Typical plants.ironi the first group are shown in Fig, '.2, together 
with a white stick 1 ft. long. It will be '.seen 'that'^ there' were, very 
great differences Between the-plants,. No,,:. 2:''haviEg', a ''very' ' poor 
growth, while No. ■4', 'was ■ outstanding.' 
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Altlioiigli the second lot of plants did not grow as well as the 
firsts' the relative sizes are the same in both cases. No. 2 compost 
I'lrocliiced the smallest plants with the lowest nitrogen content in 
cnich case, thus confirming the non-availability of the nitrogen,' 

No. 4 co.iii}3ost supplied most nitrogen, potash and phosphate in 
each ease, confirming the superiority suggested by the chemical, 
analysis. The figures indicate that No, 7 had more .nitrogen and 
less potash than Nos. 1 and 6, which were about equal in both. 
Nitrogen was the main factor determining the size of the plants in 
the pots, but as shown later, phosphate was more important in the 
field, and no relation between yield increases and pot plant weights 
could be expected. 

Soil Analysis. The figures for the NP.K soil analysis were not 
vei‘y reproducible, atid duplicate determinations of the same piece 
of soil did not produce the same results. This suggests that the 
rainfall was insufficient to disperse the fertiliser iiniforioly, and 
that small particles of undissolved fertiliser disturbed the analyses. 
However, there were indications that No. 4 compost was giving a 
greater amount of available phosphate than, the remaining treat- 
ments. (Phosphate soluble in 1 % citric acid.) 

The effect on the pH of the soil was marked. All the composts 
raised the pH (i.e., rendering the soil less acid). No. 4 compost 
had the most marked effect, raising the pH from 5.68 to 6.46. No. 
2 had the least effect, raising the pH by 0.16, tbe remaining com- 
posts producing intermediate efiPects. All the increases were statis- 
tically significant, except that of No. 2. 

This effect of raising the pH would be expected to make the 
phosphate in the soil more available. The raising of the pH was 
not due to bacterial action in the soil, since dried, finely divided 
compost mixed with an equivalent amount of soil raises the pH 
in the laboratory in a few minutes by an amount equal to or greater 
thaji that observed in the field. The magnitude of the effect by 
the different composts ■was also relatively the same, No, 4 compost 
having the largest effect in the laboratory or on the land. The pH 
differences were therefore due to alkalinity in the compost at the 
time of application. 

The fine organic matter in the ' -soil was measured by chromic 
acid oxidation. Coarse organic .matter retained in a, 1 mm, sieve 
wuis also measured by loss of ignition and checked by grinding amt 
estimating by chromic acid oxidation. • Duplicate '.samples , of .each 
of the 35 plots were analysed and the whole procedure repeated, 
producing substantially the same results. Differences in organic 
matter due to soil variation' over the land were over twice as large 
as the differences due to' the additions to the organic matter by' ihe 
composts. These soil variations were suffici'Bntly large to nmjce 
'Uny differences' in organic matter between the various- treatments 
insignificant.'' Since yield differences' were highly significantUthe 
' i,iiference is that in this particular dry season' the, soil organic 
.matter was not one of the major factors 'det0rin.ining.yieM,'"'hoyr'* 
ever desirable The organic matter may be from 'Other points of 
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Cured Leaf Analyses, The results of the analyses of tiie crop 
are given in Table 3, For the first five quantities, nitrogen, jpotasli, 
phosphatej lime and ash, a separate sample from each ot the ^35 
plots was analysed and the significant differences at the 5% point 
are given. The range of average values for six groui)s of samples 
from various sources in the country, taken in different seasons, is 
also given. 

The reiiiaiuiiig analyses were done on composite samples froiri 
the five plots of each treatment. 

In Table IV the nitrogen, potash, phosphate and lime figures 
are presented as lbs. of substance in the leaf per acre. The differ” 
ences between the amounts present in the fertiliser-only plots and 
the compost-aiid-fertiliser plots gives an estimate of the relative 
amounts contributed by the composts. The comparison of Tables 
3 and 4 shows when the supply of a fertiliser component has been 
increased by the application of compost and whether this increase 
in supply has been accompanied by an increase in the percentage 
of the component in the leaf. It has been assumed that the crop 
was of uniform composition. This was not so, as the leaf varies 
in composition from top to bottom of the plant, but as the middle 
picking 'was analysed, the assumption is sufficiently accurate to 
give valid comparisons. 

Discussion. The beneficial effect of compost on crops has been 
ascribed to some or all of the following effects : — 

(1) Compost is a source of fei’tiliser elements. 

(2) Compost makes the fertiliser elements in the soil more 
available to the crop. 

(3) The organic matter has a beneficial effect on soil struc- 
ture, reducing leaching of plant nutrient, giving better 
aeration, etc. 

(4) Compost promotes the mycorrhizal association, whereby 
the feeding of the plant is facilitated. 

(6) Compost i,s a source of heteroauxines, small traces of 
which in the soil stimulate root production. 

(6) Compost may have a beneficial effect on the soil fauna 
and flora. 

This season’s work has been concerned mainly with the first 
three possibilities only. It is hoped to include work on all the 
above possibilities in the following season. 

As stated previously, it is unlikely that the effect of compost 
'was due to adding organic matter to the soil. Also, compost No. 2, 
which contained most decomposed organic matter, gave the smallest 
increase in yield. In a wetter season, aeration of the soil or fer- 
tiliser losses by leaching may be of critical importance, in which 
case the addition of organic matter might affect the yield. 

The magnesia contents were all 'about average and well above 
the deficiency level (less than 0.25%). The proportion of magnesia 
in the compost was so lowHn'most cases that nO' large' effect' could 
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be expectedj and it is therefore unlikely that the yield increases 
due to compost are associated with the magnesia supply. 

The ahiminiiini content of a 'plant is usually very small, and the 
aluiiiiniuiii found is mainly due to contamination of the sample by 
soil. The aliiminiuni contents found were low, indicating the 
samples were fairly free from dirt. 

The presence of chloride and sulphate in the fertiliser (as 
potassium chloride and calcium sulphate in superphosphate) was 
reflected in the low chloride and sulphate content of the tobacco 
grown on compost only. Some of the chloride in the salt fed to 
the cattle producing compost No. 4 has obviously found its way 
into the tobacco, hut not in sufiicient quantity to have any effect. 

The compost-only tobacco was low in potash, phosphate and 
lime, which probably accounts for the meagre yield. In a wet 
year nitrogen might have been added to the list of shortages. It 
was noticed that the compost-only tobacco grew much better this 
year than in previous years, and the improved growth may be 
associated with reduced leaching of nitrate. 

The following chemical evidence strongly indicates that the 
increased yield brought about by compost in the particular season 
on the particular piece of land studied was primarily due to an 
increased supply of phosphate. 

When tobacco is grown under conditions of moderate deficiency 
of a particular fertiliser component, the yield is limited by that 
component, and generally a lower percentage is found in the plant 
than would be found in a plant grown on an adequate supply. 

When the plant is grown with a surplus of a particular com- 
ponent, a surplus is taken up by the plant and generally a rela- 
tively high percentage is found in the plant. 

If the increase in yield due to compost is due to the compost 
relieving a deficiency of a particular element, it is likely that the 
percentage of that element found in the plant will be higher in the 
composted plots and relatively low in the non-composted plots. 

Compost produced an increase in the percentage of phosphate 
in every case except No. 5, when fertiliser was omitted and the 
yield was least. The percentages of the other fertiliser elements 
were in most cases decreased by compost, indicating that they had 
been diluted, by the increased growth, inapite'of the extra amounts 
contributed' by compost. 

The major importance of phosphate in producing the increased 
yield is shown by these further points: — 

(l) There is a highly significant positive correlation between 
yield and the percentage of phosphate in the leaf. (Cor- 
relation coefficient .541, significant at considerably less 
than the 1% point.) With all the other elements no such 
correlation was found. 

■ (2) The correlation between 'the yield and the total amount 
of pbosphatein'the leaf is' very'close, hut that for nitrogen 
. ,'is not so close. 
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(3) Only phosphate _and lime percentages are markedly be- 
low average, but the lime percentages were decreased by 
compost while the phosphate percentages were increasecL 

(4) The tobacco from the composted plots contained up to 
40% more phosphate than that from the fertiliser-only 
plots, and the yield increases were up to 30%, greater. 
The increases in the other elements were all smaller. 
Further, the increase in yield brought about by a par- 
ticular compost is very nearly proportional to the amount 
of phosphate supplied by the compost (Table 4), No 
such relation exists for the other elements. 

The increase in supply of the other elements is likely to have 
produced some increase in yield — particularly the increase, in some 
cases, of the nitrogen supply, since it has been established by pre- 
vious work at this station that, over a wide range of rates of 
fertiliser application, the increase in yield produced by increasing 
nitrogen and phosphate supply simultaneously is greater than the 
total yield increase produced by both alone. Thus, the increase 
in nitrogen supply produced by composts Nos. 1, 4, and 6 will have 
contributed to the yield, and the reduction in the supply of nitrogen 
will have partly accounted for the smallness of the increase in yield 
brought about by compost No. 2. 

It seems, therefore, that the increased phosphate supply has 
increased growth and diluted the nitrogen in the plants. It has 
been shown previously in America (Reference 1) that an increased 
nitrogen content is accompanied by a decreased sugar content. 
With these samples, the same effect is observed, the correlation 
of sugar and nitrogen contents being very close. The phosphate 
supply only influences the sugar content indirectly, as the phos- 
phate-sugar correlation is not nearly so close as that of nitrogen 
and sugar. Increase of percentage sugar is associated with an in- 
crease in quality (Reference 2), lack of sugar indicating lack of 
maturity and, in the more extreme cases, the green, rank tobacco 
associated with excess nitrogen. 

In the case of cigarette tobaccos, the term body refers to the 
content of soft, semi-fluid constituents wRicli contribute to the 
weight of leaf without influencing its thickness or density of struc- 
ture, and a leaf is said to be deficient in body when it is of a dry, 
chaffy nature. (Reference 2.) The resin content is part of the 
semi-fluid constituents, but it is only one-quarter of the sugar con- 
tent and perfectly dry tobacco is brittle, showing that oiliness is 
mainly due to water soluble constituents, the most important of 
which is some form of sugar. The sugar content is thus an import- 
ant factor in determining the f‘oiliness’’ of tobacco. 

,:y It is possible that 'the increased phosphate supply is,, associated 
with the effect of compost on the pH of the soil. Phosphate is 
rendered, unavailable . in . acid soils- .and : oompost-,, decreased the 
acidity of the soil in the plots. The three composts, 1, 4, and 6, 
with the greatest effect on the phosphate availability, were the 
three with the high pH (8.3, 8.6 and 8,5 respectively), and the 
greatest effect '' .on,' 'the soi-l “acidity. ■ ■ 'The .two' :-.composts . with the 
least effect were,- 2 and 7, with pH at, -7.2 ■a,nd^-'7.,a-' respectively. 
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It has been suggested in previous reports (Tobacco Research 
Board’s Annual Report, 1943) that the nitrogen and phosphate 
supplied to the plant must be balanced, and that adding nitrogen 
to a balanced supply will not increase the yield unless a correspond- 
ing amount of phosphate is added. As nitrate is very easily washed 
out of the soil and phosphate is not, it follows that the proportion 
of nitrate supplied must be increased in wet years, and that in very 
dry seasons a surplus of nitrate is probable. This explains the 
shortage of phosphate in this last season, and adds additional pro- 
bability to the foregoing explanation. 

It is also possible that in a wet season the factors influencing 
the nitrogen supply will be more important than those governing 
the phosphate. 

Table 1 shows that the high carbon : nitrogen ratio of compost 
2 actually decreased the amount of nitrogen available to the crop. 
The analyses of the Rhodesian composts analysed in the Govern- 
ment Laboratory, Salisbury, indicate an average C : N ratio of 
over 20, which shows that a large proportion of the samples 
analysed would be very poor suppliers of nitrogen for tobacco. 

Conclusions. It is thus evident that compost modified com 
siderably the chemical composition of the cured leaf and makes 
substantial contributions to the major fertiliser element require- 
ments. These requirements will vary, but for this season and on 
the particular soil under discussion, the main effects of compost 
have been : — 

(1) The phosphate supply has been increased, thereby im 
creasing the yield. This is evident since — 

(a) the phosphate percentages are low ; 

(b) the additional phosphate supplied by the compost 
has increased the piercentage in the plant ; 

(c) there is a close correlation between yield increases 
and the increase in percentage phosphate found in 
the leaf; 

(d) previous experience makes it likely that phosphate 
will be in short supply in a dry season. 

(2) The increase iii growth produced by the better phosphate 
auppiy has diluted the nitrogen in the plant and lowered 
the observed percentage of nitrogen. 

(3) The decrease in nitrogen has brought about an increase in 
sugar content, which is associated with an increase in 
quality. 

(4) The potash supply has been increased, which improve- 
ment is associated with ■cleaner leaf. In '.some eases the 
increased supply of potash could not compensate 'for the 
increased growth and the percentage of potash dropped. 

It ' seems that the, .degree of .breakdown ' of the 'compost is ' 'of 
s.econdary' importance, provided the carbon : nitrog^en ratio is at a 
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suitable level. The carbon : nitrogen ratio decreases as the com- 
post matures, and the nearer the compost is to maturity, the more 
available is the nitrogen content unless nitrogen losses take place 
by leaching or excessive alkalinity. 

From the analysis and appearance of the composts it is appaiv 
ent that the methods of manufacture vary very widely. It is not 
yet possible to say which of these methods are most siiital)ie for 
use with tobacco, but valuable indications have been found wliicli, 
if followed up, should provide a sound basis for practical procedure. 

The results also emphasise the importance of balancing the 
phosphate and nitrogen supply, which, in a dry season such as the 
last, means avoiding excess nitrogen. 
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TABLE S.-CHEMICAL ANALYSES OP 4TH PICKING 
TOBACCO (CURED LEAF). 


Nitrogen 

158 

1.48 

1.78 

1.68 

1.55 

1.49 

1.49 

0.09 

1 . 4 - 1.8 

Potash ( K = 0 ) 

427 

4.45 

4.19 

4.55 

3.70 

3.85 

3.81 

0.39 

4 . 3 - 5.3 

Phosphate 
(PaOs) 

0.515 

0.494 

0.490 

0.532 

0.487 

0.540 

0.514 

0.029 

.70 - .90 

Lime (CaO) ...... 

2.38 

2.47 

2.57 

2.37 

2.24 

2.21 

2.13 

0.23 


Ash 

13.26 

12.88 

14.55 

14.24 

12.28 

11.84 

12.02 

1.10 


Sand + Silica 
(Si 02) 

2.1 

2.3 

2.4 

2.0 

2.4 

1.4 

1.8 



AlaO'S ' + , Pe^Os 

0.11 

0.11 

0.16 

0.11 

0.11 

0.16 

0.10 



Magnesia . '■ 
(MgO) 

0.60 

0.57 

0.59 

0.49 

0.56 

0.48 

0.58 



Ether Extract 

3.78 

3.68 

3.98 

4,00 

3.76 

3.34 

3.66 



Nicotine ...... 

1.69 

L 48 

1.45 

1.42 

1.74 

1.74 

■ 1.71 



/Chloride 

.523 

.502 

.785 

.828 

.248 

.685 

.504 


.27 

Sulphate CSO3)' 

0.88 

0.86 

1,00 

0.80 

0.64 

0.86 

0.86 



/Reducing; " 

"■ '.-Silers 

16.2 

'I6.4 ■ 

14.10 

15.6 

15.5 

16 . 1 ' " 

17.0 
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TABLE 4.-AMOUISrTS OF FERTILISER COMPONENTS 
TAKEN UP BY THE CROP. 


I 

2 

3 

4 

5 

6 

7 

Lbs. of nitrogen m 
leaf per acre (20 6S 

16.37 

17.95 

21.40 

11.62 

fs.so" 

18.11 

Nitrogen contributed 
by compost 2.73 

-1.58 


+• 3.45 


0.85 

0.16 

Lbs. potash in leaf 
per acre 50.7 

49.4 

42.2 

55.8 

27.8 

48.4 

46.2 

Potash contributed 
by compost 8.5 

7.2 


13.6 


6.2 

4.0 

Lbs. phosphate in ^ 

leaf per acre (67.2 

54,7 

49.3 

■' 67.7 

37.3 

68.9 

62.3 

Phosphate contri- 
buted by compost 17.9 

5.4 


18.4 


19.6 

13.0 

Lbs. lime (CaO) in 
leaf per acre 31.1 

27.4 

25.8 

30.2 

17.3 

27.8 

25.8 

CaO contributed by 
compost 5.3 

1.6 


4.4 


2.0 

0 

Total yield (lbs. per/'''*”'^^ 
acre) 11,304 ,) 

1,110 

1,006 

1,273 

752 

4,259; 

1,212 
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Dark Fire-Cured Tobacco 
Culture in Southern Rhodesia 


By D. D. BROWN, Chief Tobacco Oflicer, 


The production of dark fire-cured tobacco in Southern Rho- 
desia is confined to the maize belt in the Mazoe District and to 
a few limited areas in several other districts where soil and climatic 
conditions have proved suitable. 

Although the cultivation of this class of tobacco was first in- 
troduced here during the 1924-25 season it has not assumed any 
great proportions. From a small beginning in 1924 the acreage 
under dark fire-cured tobacco increased to 3,228 acres, yielding 
2,000,000 lbs. in the year 1932. Since then the acreage has remained 
under the 2,000 mark and the yield has been less than 1,000,0{K) 
lbs. each year. 

Many of the older established growers were forced out of pro- 
duction by the drop in values resulting from competition with 
native-grown fire-cured tobacco produced in neighbouring 
territories. 

The reason for lack of expansion, therefore, is maihly a matter 
of economics and is not due to lack of suitable soil or to unfavour- 
able climatic conditions. 

Climatic Conditions. For the production of fire-cured tobacco 
of good quality, a moderate rainfall is required, and should be 
well distributed throughout the growing season; precipitation in 
gentle showers is more beneficial than heavy downpours. The 
rainfall should be light during the ripening and harvesting period. 

During the transplanting season the most desirable weather 
conditions are dull, misty days with frequent showers of rain. As 
soon as the transplants are established in the field, sunshine is 
essential to accelerate growth. From the time the plants have 
taken root in the field right up to harvesting, a full’ measure of 
sunshine is needed also for the proper development of the leaf. 

A rainfall of 25 to 30 inches is sufficient foi' the production of 
fire-cured tobacco, provided it is properly distributed. Generally, 
the average annual distribution in our tobacco-producing areas is 
fairly uniform, but if extreme weather conditions should prevail, a 
drought is preferable to an excessively wet season. 

A the tobacco plant is very susceptible to injury by frost, the 
growing season must be sufficiently long to allow the crop to 
mature and be harvested before the first frost occurs. From the 
time they are transplanted in the field, the plants will generally 
reach maturity in from 90 to 120 days. The growing season should 
therefore be of at least four months' duration. 
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Soils. Land for the production of fire-cured tobacco must be 
carcd’ully selected. The class of soil preferred is a triable clay 
loam ot* good inherent fertility and containing a high percentage of 
ciay, silt and hiiiniis. Such soil, may be derivecl from diorite, 
dolerite, schist or banded ironstone. Certain alluvial soils will 
also produce good crops of dark-fired tobacco. Another important 
factor to be considered in the selection of soil is drainage, for 
tobacco is one of the most easily drowned crops known. Low- 
lying land and vleis which become water-logged during the rains 
are unsuitable. 

The character of the sub-soil has an important influence on the 
production and quality of the leaf on any type of land. If the 
sub-soil is impervious, the plants will, in certain seasons, suffer 
damage through the land becoming water-logged. Should the sub- 
soil, on the other hand, be too porous, the tobacco may suffer from 
drought in seasons of light rainfall. Soil underlain by an excess- 
ively porous sub-soil will also not be retentive of artificial fertil- 
isers. The most common type, of sub-soil found underlying the 
soils suitable for fire-cured tobacco is sornewliat similar to the 
surface soil, except that the sub-soil contains a greater percentage 
of ciay, is close-textured, stiffer, varies in colour and may either 
contain a mixture of gravel or be divided from the surface soil by 
a layer of coarse rubble. 

If possible, the crop should not be planted on virgin soil, but 
preferably on soil which has been previously cropped. The field 
should be of what is commonly called good, live soil. Worn-out 
lands must be avoided, as they are not conducive to proper growth 
and development of the crop. The land should therefore be pro- 
perly managed in order to maintain the physical condition and 
humus content of the soil as near the original state as possible. 

Rotation of Crops. The proper management of the land de- 
mands the adoption of some suitable system of cro|) rotation. 
When the same crop is grown continuously on the same field, it 
natui’ally follows that the soil is not cropped to the best advantage 
and the incidence of plant diseases and insect pests is increased. 
Suitable rotation of crops is essential if the quality and yield of 
tobacco is to be inaintained, and also for the prevention or control 
of tlie I’oot-knot nematode {Heterodera nuiriom^ Cornu), 
commonly known as tobacco eel-worm. 

Variations in climatic conditions and soil requirements make 
it impossible to devise a single rotation suitable for general adop- 
tion throughout the dark fire-cured tobacco producing areas. 

Experience has so far shown that good results follow when a 
legume crop immediately precedes the dark fire-cured tobacco. 
The increasing evidence of nematode in tobacco land has emphas- 
ised the need for '.the use oi non-susceptible and ' resistant crops 
grown in "rotation with; tobacco. ■ 

The following .rotations ; are. "■■siiggested for the benefit, of 'thos.e' 
who may be considering the introduction of crop rotations in their 
■farming prograffi,me. Some "'modification maybe required to, render 
these proposed rotations more suitable for local 
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requirements. The ooiitiniiance of any rotation seliemes giving 
satisfactory results in present use is recommended iinti! such time 
as some more suitable rotations may be established, 

1. Three-course Rotation — . 

1st year — Tobacco. 

2nd year — Maize. 

3rd year — Legume — ploughed under. 

Repeat. 

2. Four-course Rotation — - 

1st year— Tobacco. 

2nd year — Cotton. 

3rd year — Maize. 

4th year—Legume — ploughed under. 

Repeat. 

3. Four-course Rotation — 

1st year — Tobacco. 

2nd year — Maize. 

3rd 3 ^ear — Legume — for hay, stubble ploughed under. 

4th year — Grass — for hay, stubble ploughed under. 

Repeat. 

In each of the above examples it is assumed that the rotation 
has commeneecl with tobacco being planted in land which has been 
under cultivation for at least one season previously. 

Owing to the serious inciclence of tobacco nematode, it is ad- 
visable that the choice of legumes and other crops used in rotation 
with tobacco should be restricted to plants resistant to eeLworni 
atjiack. 

Collins* gives the following short list of plants of economic 
importance known to be resistant to nematode infestation :— 

Velvet Beans — Florida, Mauritius, Somerset. 

Cowpeas — Monetta (almost invariably), Brabham and varieties 
of Victor and Iron, 

Sunn hemp. 

■ /Maize. ; 

Munga. 

Oats. ■ 

Soya , Beans — Laredo variety. ■ 

. '■ Wintersonie. 

Peanuts— Most varieties, inehiding Valencia, Virginia Bunch, 
Masimbika ,and Jumbo., . ' .,v' 

Grasses — All ..species.;, ,, 

*J. a domns,."B.Sc,: “Notes' on- Tobaeco',' Root-knot, Kematode.^ — 

(**Rhodesia Agricultural;,, Journal May,' ■■1027 J; ■ 
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Note. — In addition to the foregoing, Jubilack No. 74 and 
Marbilee (red seeded) velvet beans are to be recommended. 
Florida and Mauritius velvet beans are not widely grown in this 
Colony and difficulty may Ibe experienced in obtaining seed. Som- 
erset, Jubilack and Marbilee are popular* varieties and seed is 
available. 

Of the grouiidiiiits^ Valencia and Virginia Bunch are available 
locally; Laredo variety soya bean is not available. 

Amongst the plants commonly used in rotation with tobacco 
and stated to be hosts of tobacco root-knot nematode, are the 
followdng : 

Beans — Kaffir (Vigna catjaiig) and garden. 

Cotton. 

Cowpea-™-Most varieties except those enuinerated in list of re- 
sistant plants. 

Potatoes. 

Sunflower. 

Dahl {(>aja)iiis Indtcu,^^ syn — Pigeon Pea and Nandora. 

Note. — According to Jaekt a local strain of cotton, 9L34, is very 
highly resistant to nematode attack. Supplies of this seed may be 
ordered through the Secretary, Cotton Research and Industry 
Board, P.O. Box P24, Gatooma. 

The Pasture grasses, including Rhodes (Oh! oris ga/yana)^ Sabi 
grass (Ih^ockloa)^ Buffel grass (Panicum inmPmmvi), Rhodesian 
Sudan (Sorghinn ariirnliruicev.m!) are to be recommended for a 
temporary grass ley. If an annual grass or crop is required for 
conversion into hay or silage, the following may be grown: — 

Miinga (Penrrisetitni ghmcum^ syn. spicaUmi), oats, S.E.S.,, 
Kherson or Kinvarra only, sorghums, rapoko (Blensine corocana)^ 
teff (Eragrosf!.^ abyssinlca)^ Annual Sudan (Nor///?-?/. m sudaneme), 
and ^T3row^sfoot’' grass aeyyptmm). 

Detailed instructions concerning the establishment of improved 
|}astu.res is published in the October, 1938, issue of the '^Rhodesia 
Agricultural JournaF’ and reprinted as Bulletin No. 1084. 

Preparation of the Land. For the proper development of the 
plants and the iirodiiction of good quality tobacco, the plants 
should make rapid and continuous growth in the fleld. The tobacco 
fields should, therefore, be carefully selected and the land prepared 
thoroughly and brought into good tilth before the crop i:s' trans- 
planted. 

In the ease of land that has been planted with a legume or 
other crop for green manuring the soil preparatory to producing 
fire-cured tobacco, it is desirable that the' greeU' manure', crop ' be 
ploughed undei’ while the , soil . still contain.s. sufficient "moisture for, 
the ready ' decomposition' of vegetation "and 'its conversion ■ into 
humus'.,' S,o,il thus treated is rendered more friable 'and .retentive 
of moisture. ;■ After lying :f allow during.' the winter" months, the land 


tR. W, Jack. P.E.S.,': Report on Tobacco ..Research ', Board 'for 1944. 
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should be ploughed and ' cross-iAoughed, and then harrowed with 
a heavy disc harrow, being finally reduced to a good tilth by means 
ol drag harrows. Whenever possible, the final ploiigiiing and har- 
rowing siioiikl'be made after the soil has been moistened by the 
early rains, since subsequent weeding and cultivation will be re- 
diiced to a minimum. 

When farmyard manure or compost are being applied broad- 
cast, this operation is carried out before the final ploughing. Broad- 
cast applications of fertiliser, on the other hand, are made after 
the final ploughing and just before the last disc harrowing of the 
field. To complete the preparation of the land, especially the 
shallow soils, it is necessary to form parallel ridges across the field 
by means of a ridging plough. Ridging provides a greater depth 
of soil and consecjiiently an. increased area from which the plants 
may derive food. Soil drainage is also facilitated by ridges which 
should be made broad at the base and flattened off on top. Narrow 
ridges and hillocks are unsatisfactory and are not recommended. 
The spacing betw^eeii the ridges should be from 3 feet 6 inches To 4 
feet, according to the type of soil. If possible, the rows should be 
made to run east and -west, so that the plants will receive tlie 
maximum amount "of available sunlight. In this, how'ever, the 
contour of the field will be the deciding factor. Ridges shouid 
be aligned diagonally across the slope of the field at an angle 
calculated to provide suitable drainage, and at the same time 
.reduce the velocity of water flowing between each ridge after 
rainstorms. This will minimise soil erosion and leaching of 
fertiiisei*. On land where contour ridges have already been 
constructed for soil conservation puri)oses, the.- tobacco ridges 
should not be formed exactly* parallel with the contour ridges, 
but should be placed at a slight angle, otherwn’se there may be 
some risk of w^ater-logging during heavy rains. 

Suitably constructed storm-water drains and contour banks 
shouid be |}t’<^>vided, where necessary, for the protection of land 
and crops. 

Around each field a strip of ground (say, 20 feet wide) ke|)t 
free from weeds and grass will assist in keeping down insect pests. 

When the margins of the fields are straight and suitable path- 
ways are made at convenient intervals across the field, much time 
and damage is saved during all cultural operations, 

Manuiial Treatment, Until exhaustive experiments hav(^ been 
carried, out in connection with the manurial treatment of each type 
of soil used for dark fire-cured tobacco, it will not be possible to 
furnish any categorical recommendations concerning fertiliser appli- 
■.c,ations.^^wing. toAhe diversity of the types of soil, their varyi,ng 
degree pt inherent fertility and lack of uniform treatment accorded 
in regard to tillage and cropping, it is only possible to deal with 
the Fertilising of.the.erop' in a general sense,- 'ff 

. ■''To ''eecxire,, goo yields 'of desirable; quality , leaf,' a" 'complete 
fertiliser mixture containing the requisite percentage of phosphoric 
oxide, ,'''mtrogen' ,and:'potash ;is.:,neBded.y, An'' understanding,' ',of': how 
the various fertiliser coixstituents affect the growth, yield and 
quality of the crop is useful in determining the requirements for 
any set of soil conditions- 
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Pliospiiates hasten maturity, which is especially desirable in 
the production of dark fire-cured tobacco. The application of phos- 
l^hates also increases the yield and iin 3 :)roves the quality and colour 
of the leaf. An excessive quantity of phosphates in the fertiliser 
may result in a reduced yield by causing the leaf to ripen pre- 
maturely, especially on the lighter soils, which have a low nitrogen 
content, and particularly during seasonvS of drought. 

Conversely, an insufficiency of phosphates, in relation to the 
supply of other nutrients, will cause delayed maturity and a reduc- 
tion in yield. Where farmyard manure has been applied or a 
leguminous crop has been turned under, and there is an accumula- 
tion of nitrogenous matter, a liberal dressing of phosphates will 
prove beneficial. 

^ The supply of available nitrogen luis a marked influence over 
the growth, maturity, quality and yield of tobacco. An excess 
of nitrogen, especially if unsupported by a sufficiency of other 
fertiliser compounds, particularly phosphates, will induce rank 
growth and delayed maturity in the plants. The leaf will be C‘oarse 
and susceptible to disease and will be dark coloured and lacking 
in quality when cured. An insufficiency of nitrogen results in the 
production of leaves lacking in size and body. Temporary short- 
ages in available nitrogen sometimes occur during prolonged heavy 
rainfall, particularly on the lighter soils, and when the soil is cold 
and wet. Often such shortages disappear as the weather clears 
and the soil warms up. If the lack of nitrogen appears to be acute 
and the plants remain chlorotic, a top dressing of nitrogenous 
fertiliser should be applied to make good the shortage. 

Potash improves the body, texture and colour of the leaf, aids 
leaf production and healthy development and increases the disea se- 
resistance of the plant. Applied in the form of sulphate, nitrate 
or carbonate, potash improves the burning quality of tobacco. In 
the foriTi of muriate, it impairs the combustibility of the cured 
leaf, and for this reason is not recommended as the sole source 
of potash in tobacco fertiliser 'mixtures. The effects of an .excess 
of muriate on young plants are shown by thickening and brittle- 
ness o'f the leaf, curled edges and retarded growth. Muriate of 
potash, when used in moderation, tends to make a smoother leal 
wdien the tobacco reaches maturity and also renders the cured 
leaf more, retentive .of moisture. ' "It has ' been generally' accepted, 
however, that vchile the yield, smoothness, texture and.' water- 
holding propensity of the leaf may be improved by the application 
of muriate of potash as a fertiliser, not more than one-third to one- 
half of the potash should be supplied in this form. A slight de- 
ficiency of available potash will cause the leaf tips to turn yellow 
and curl dow.nward8. A serious. 'shortage' results in the yellow ' col- 
ouration spreading down the 'margins and" between the V'eins of 
the leaf. These yellow areas turn brown later and fall away, leav- 
ing ’the rest of the leaf, which is brittle,, da'rk gee en, " rough ..and' 
ra,gged in appearance,. When cured, the^'Ieaf is co'arse, 'brittle and 
lacking colour, body and elasticity., , : , '. 

The . quantity ' of fertiliser ■ mixture required per; acre depends 
upon 'the' inherent fertility" of ' the ■ 'Soil 'and the prop.ortions of the 

several elenientS ' of '■nlant 'fAn^^ ' ' 
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is false ecoiioiay to . apply light dressings,, which give the plants 
a good start but do not provide sufficient plant nutrients to carry 
the crop to iiorniai maturity with a full yield per acre. In sricli 
cases the leaf is undersized and lacking in body and cjiiality. The- 
yield is low. 

Detrimental effects also arise from too libet-a/l an a{,>pli<'‘ation 
of fertiliser; in. this case it induces a coarse, rank growtii of loaf 
mdiicb is generally late in maturing, difficult to cure and of poor 
quality. - Tobacco of this character is also more susceptible to attack 
by bacterial and fungal 'diseases when such are prevalent. 

To produce satisfactory results, the rate of application of fer- 
tilisers must be correct, not only for each distinct type of soil, but 
should be adjusted to suit each individual field. 

In Bouthern Rhodesia it has been found that applications of 
from 400 lbs. to 600 lbs. of high grade, complete tobacco fertiliser 
mixture per acre is an adequate dressing for dark firc-cured tobacco 
grown on soils recommended for this type of tobacco. The rate of 
application is modified in cases wffiere the soil is much above or 
below^ the average standard of fertility. If lower grade mixtures 
are used, the rates of application per acre should be proportion- 
ately increased. 

The nitrogen in mixtures used for fire-cured tobacco should be 
derived mainly from an organic source such as fish meal. 

Fertiliser mixtures may be applied broadcast and harrowed 
into the soil before the field is planted, or they may be applied in a 
number of separate dressings. In the former case the full quantity 
of fertiliser is applied broadcast, preferably a few days before the 
crop is to be planted. The fertiliser is then thoroughly incorpor- 
ated with the soil by harrowing before the field is ridged for the 
tobacco. 

When fertiliser is to be applied in several separate dressings 
it is best that the first foe made a week or two before the seedlings 
are transplanted. The second application is made after the plants 
are well established in the field, and this is followx?d by a further 
application several weeks later. The quantity of fertiliser rcqiiired 
for each plant is measured out and applied in a line about four 
inches; on either side, - or in a circle' around, the plant and ap|:>roxi- 
uiiate'ly four inches below the surface of the soil. The mixture 
should be thoroughly incorporated with the soil and care should 
' be,-,tak'en, ,to prevent' newly applied fe'rtiliser coming into direct con- 
tact ' with , the ■ plants, otherwise the roots may, be , damaged ,an(i 
growth ' retarded. , 

' 'The' application ol to'p dressings,;, especially 'during or after 
'P'eriO'ds"ol, heavy rain, ,is r'ecommended-'in cases where the growth 
-"of','the tobacco' .'Shows a "tendency to decline ,or the-plants are' be- 
'' coming' -'Stunted. ' 'A 'mixture made-- up of '80 lbs. ' complete fertiliser 
mixture, and 20 lbs. nitrate of soda, applied at the rate of 100 lbs. 
per acre, has proved to be a satisfactory top-dressing. 

To obtain the maximum benefit from the use of artificial fer- 
tilisers, it is essential that the humus content of the soil he main 
tained. It has been found that the continued use of fertilisers 
rapidly depletes the remaining humus and renders the soil iif to 
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•it its, therei'ure, necessary that the vitality of the soil be kept 
up by ariditional supplies of organic matter.. Crop rotation and 
rVfijpii cations of farmyard manure or compost are the best means 
of iiiaiiitaining the fertility of the land. 

Fai-iiiyard manure, which should, be old and well rotted, pro™ 
vides an excellent "source of manurial treatment and should be 
applied broadcast, well in advance of the planting season, at the 
rate of about 8 tons per acre. A supplementary dressing of fer- 
tiliser is applied later. 

Transplanting. Tobacco plants are raised from seed sowui in 
seed-beds, and when the seedlings are about 6 inches in height 
they are ready for transplanting. Detailed information concern- 
ing ■ the preparation and management of tobacco seed-beds is con- 
tained in the September-October, 1944, issue of the ^‘Bhodesia 
Agricultural Journal' and reprinted as Bulletin No. 1218. It is 
therefore not necessary to discuss tobacco seed-beds here. 

Tobacco of desirable cfuality is rarely produced from unsuitable 
plants, and the yield i]i most instances is disappointing. Seed- 
lings which are less than 4 inches in height are sometimes used; 
these are too small and fail to make satisfactory growth imless the 
weather conditions are particularly favourable. A. few hours of 
hot sunshine immediately after transplanting will either kill or 
seriously retard the growth of such small plants, while heavy 
rainstorms may cause them to become buried in the soil. 

On the other hand, overgrown, tough and woody seedlings 
are often planted in order to complete the intended acreage. This 
class of seedling, as a rule, does not make satisfactory growth; the 
fiow^er head develops while the plant is still small, and, after top- 
ping, the leaves remain under-sized and do not ripen normally. 
Maximum results can hardly be expected unless the tobacco is 
transplanted during the most favourable period of the season. The 
best time for transplanting fire-cured tobacco is generally from the 
beginning until the -end of January, as in this case, it is .desirable 
that the tobacco should reach maturity after the heavy I'ains 'have 
ceased, and before the weather becomes too cold. In areas where 
the advent of the cold weather may be expected earlier' than in' .the 
warmer parts of the Colony, the -date of transplanting must Be 
modified accordingly. , A similar adjustment, is ' re'quired wherC' the 
only available land is of a type which ca.uses retarded 'maturity in 
the plants.' If it is found to : be. absolutely necessary to plant o,ut 
later than the ..period fo'u,nd to be most suitable, then,' that, po'rtio,n 
of the <wop 'which is planted late- should be given an additional 
application of quick -acting fertiliser to hasten the growth'- of '.the 
plants. - 

Before the plants are’ removed .fro'm dhe seed-be-ds, the 'latter 
'should be thoroughly soaked with -w-ate,r,-' so that- the seedlings .may- 
be pulled without damage. Diseased plants and those affected by 
eel-worm should be discarded and destroyed, to prevent further 
damage to the', crop.- ; .ThO ' plants should, -'be''' carefully packed in 
suitable receptacles and then: 'tr'anspO'rte'd", to the' field,. Unnecess-'ary 
-exposure -to,', di'rect rays.' of'Bhe-^'-'Sun- should be ":,',a'yoided,''' otherwise' 
the 'Seedlings, may be ■' rendered" useless ", through- sunburn.', '.When 
'carting'-' the -plarits -fipm , the ,,seed-be-dS'.tO' 'the field, , they-, should be 
'P'rot'ected'-''by'"'a, -hessian- 'cover,- '■ 
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' ■Traiispiaiitiiig is best done on dull, misty days with fret|ueiifc 
'showers of rain, and every opportu».i,it5^ offering for trarispiaiiting 
the crop dining siieh. weather should be fully utilised. It is seldom, 
however^ that the whole crop can be transplatiteil luider these 
ideal conditions; the planting ' operations are eontrollcM:! by pro- 
cdpitatioiij often in the form of local showers, and also t'O a great 
extent by the degree of moisture in the soil itself. It is not advis- 
able to transplant tobacco unless the soil contains sufficient 
iTiolstiire to prevent excessive wilting of the plants. Provided the 
.soil is sufficiently moist, tobacco may be transplanted throughout 
the day, though the best time is during the afternoon, as then 
the plants are subjected to less intense heat immediately after 
transplanting. 

The seedlings are transplanted at regular i,ntervals, usually 
three feet, along the top of each ridge, or in tlie row when the 
field has not been ridged. 

A short, pointed stick is used for making suitable holes in 
which to place the plants. These holes should be of a size which 
will readily accommodate the roots of the jJant and yet leave no 
unnecessary air spaces. The plant is carefully inserted until the 
root crown is about three inches below the surface, and then the 
soil is firmly pressed down around it. The tap-root should on no 
account be bent up ivhen the seedling is being transplanted ; plants 
with a bent root seldom make satisfactory growth. Also, the heart 
of the plant should not be placed beneath the surface of the soil. 
In order to test the wmrk of the planters, an occasional plant 
should be grasped by the tips of the larger leaves, and, if properly 
set in the ground, the plant will remain undisturbed, though the 
leaves may be torn by an upward x^ull. 

Every endeavour should be made to secure an even and full 
stand of plants right, from the time when the field is first planted. 

‘ An ' imperfect stand is-,' for the most part, due to ' unfiiv Durable 
weather .conditions, insect pests, plant diseases, or bad work man - 
■ship. It should be borne in mind. that. a poor stand of 'i-ilants seri- 
ously reduces the yield per acre. At the same ti'i'ne, plants growing 
round the margin of blank spaces in the field tend, to prodiicjc Icsaf 
• below, the general average of the more closely s|)aced plants, there- 
:, by -reducing the quality of, -the crop as a whole. .Fresh plants 
; should be transplanted to replace those which fail; such filling in 
-.should be accomplished as soon after the necessity aris-es' as, is 
possible., ,-It is not advisable to fill in the blanks when the adjace.nt 
■ plants have attained, a fair -size, -for to-bacco plants- traiiBplanted 
.'.,und.er'- these conditions will be overshadowed and dwmrfed by the 
'-.bigger', ;',plant.s and - fail to make satisfactory ' g'row.th., ■ , Hence- ■ .the 
-importance 'Of '.-re-filling .gaps' "as' speedily as possible. /The 'average 
■'...stand' of. plants should.„be 80 'per' cent.' or -over, if '.profit .is to result 
from the culture of tobacco. Experience has shown that all neces- 
sary re-filling of blanks should be completed within about a fort- 
night after the planting of the field. Any re-fills planted after this 
.•period are not likely to- catch up wxth''..'the'„.i'est of the crop, and' 
0PP$eqnently will be late in ripening. Many of the difficulties 
experienced during the harvesting and curing operations can be 
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traced to iriieveri growth of the' crop in the field. These, 'difii-- 
ciilties caiij thereforey be minimised by the adoption of approved 
irietliocis and the exercise ol due ear e at the outset. ■ ■ ‘ 

Cultivation. Cultivation should oomiiieiice soon after the 
plants have become established in the field. The first cultivation 
should be shallow to avoid injuring or disturbing the plants., Whe,ii 
the tobacco begins to grow properly, a thorough and deeper cuiti-' 
vation should be given in order to stir and aerate the soil Subse- 
quent cultivation iiiiist be shallow enough to avoid damage to the' 
roots. 

When the tobacco is grown on ridges, the field be ciilti-* 
vated by the alternate use of the ordinary si.iigle-row cultivator 
and a wing-shovel plough ; hand hoes should be used between the 
plants in the row. No set rule can be made except that, after 
the second cultivation, the crop is best cultivated only as often as 
is found necessary to keep the field free from weeds and grass. 
Giiitivation with animal-drawn or mechanical implements should 
cease when the plants are so large that the leaves are liable to be 
damaged by the passage of implements between the rows. Any 
siibsequest cultivation which may be necessary for weed control 
should be done by hand. 

All cultivation should cease when the plants begin to liower,' 
Disturbing the soil after this stage will tend to delay maturity 
and cause dust to adhere to the leaf. The crop should also not Jbe 
cultivated when the soil is saturated by rain or while the tobaeed 
is wmt. Cultivation under such conditions is detrimental to the 
soil, which becomes packed, and the spread of disease is liable to 
be more rapid and extensive. The spread of nematode, if present 
in the lands, would also be greater. Over-cultivation is to be 
avoided, especially in the case of the lighter-bodied soils, as stirring 
the soil hastens the loss of organic matter and adversely affects 
the natural structure of the soil. 

Friming. The removal of surplus leaves from the lower piP’t 
of th(^ plant is described as first priming should 

be delayed until about four weeks after the .planting of the cropS/' 
This has proved useful in tie control of' tobacco mosaic in the, field. 
Apart from the removal of diseased and damaged leaves, especially 
from the bottom, j:)o further priming should be done until the final 
priming, when the plants have reached the, correct' stage for 
topping. 

Both operations may be carried out -at.' one .and the. same time, 
but with the native labour employed in this country,, it, is '.adviBable 
to have the/ tobacco primed ,by .a gang of natives' .preceding ' those' 
who are engaged int topping the plants.' In O'rder', to control, the ■ 
spread of mosaic, it is recommended that labourers be required to 
wash their hands at frequent intervals-, with soap an-d water, when- 
ever they handle 'Tobacco,' in" 'the field. ' -Further to .lessen" the' risk 
of 'spreading plant , 'diseases, the. actual 'handling 'of'.The', t.obacod - 
should be,' 'r,educe'd to-, a 'minim'um. All Vdiscarde'd,,, "leaves 'Sho-Ul'd' "'be ■' 
'carted '' off'' the" field ""and.'destroyed." , - 

,' .Topping,, -and -.Smckeringr'"- In :,'.*topping,” .the, Terminal, bud, d'S, 
removed; from the,, plant, , to prevent' the' .develonment of s-eed ^nd 
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to produce tbe inaxinniin development of good-sized leaf. flie 
exact iiuinber of leaves which' should be left on the piaot taiuiiot 
be definitely stated,, but each plant must be treated as a iiiiit and 
topped according to its merits. The correct niunber of leaves t«„:» 
each pliMit will be the number which it can carry to full, develop-.- 
nieiit and maturity. When suitably topped, the plant will, protluteo 
upper leaves almost the same size as those growing* lower down 
the stalk. ' In deciding on the height of topping, the soil fertility 
and weather conditions are. other factors which should be con- 
sidered. The height of topping, also, has an i,mporta,nt relation 
to the severity of infection from bacterial a'lid fungal disease. 
Plants' topped too low are more liable to severe attack by disea.se 
than tobacco which is topped too high. 

When plants are topped too high the leaves do not develop 
body and the upper leaves are small, na'.rrow and late in ripening. 
0.n the other hand, if topped too low, the plai'its produce coarse, 
rough, lifeless leaf w^hieh is slow in maturing and difficult to cure. 
Both experience and judgment are required in this operation, but as 
a guide it may be stated that the usual height of topping dark fire- 
cured tobacco is 10 to 12 leaves. 

Topping should not be unduly delayed beyond the time for 
maximum, results to be obtained. Delaying the topping wastes 
plant food and results in thin, papery leaf and reduced yield per 
acre. The stalk of the plant becomes tougb as the flower head de~ 
^’elops and the operation of topping is made more difficult. Tlie 
proper stage at which tobacco should be topped is when the re-* 
quisite number of leaves have developed and the bud has grown 
well above the topmost leaves. Topping should begin either before 
the flowers open or when the first flower opens, and it is advisable 
to go over the field every few days until all plants have been topped. 

Shortly after topping, suckers will appear in the axils of the 
leaves. Sucker growth is I'apid and they must be removed, or the 
whole object of topping will be defeated. For the best results the 
tobacco should be kept free from suckers at least until two thirds 
of the leaves on the 'plant have been 'harvested. When a s'pell of 
wet, weather occurs, just as the tobacco is ripeni,ng, it' may be.ad- 
'visable ,' to ' allow., the suckers to grow temporarily. The.i„r growtli 
will' .absorb "plant '.'food and/ help, prevent secondary growth of the 
pla,nts, which causes, the leaf to become coarse and difficult to cure.' 

One, necessary' precaution, to be .taken, during all -operations 
dealing with priming, topping and suckering is the division of the 
■'labour,.- 'gang, into ' , two ' sections-~one'- to. deal. .with .dean,,, he.al'thy 
.' .plants, -.and - the -other to after 'and attend , to : tho,se plants 

'^afected by. .mosaic and .other -diseases which- may'' be,, present in, the 
crop ' ' . . 

Seed Selection. An important factor in producing a satisfac- 
tory crop of tobacco is the use of good seed, which is true to type, 
and before topping commences the field should be gone over care- 
fully in the final selection of desirable seed plants. As the quality 
of the seed will determine the quality of the following crop, it is 
essential that the selection of seed plants should be systematically 
carried on -during the growing season from about eight weeks after 
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tlie tobacco is transplanted. Careful observation will reveal out- 
standing plants in the field, and provided they owe their superiority 
to inherent ' qualities rather than to more favourable cultural or 
soil conxlitioiis, they should be chosen for seed plants. Having de-” 
c’.ided upon the ideal type of plant desired, only those plants which 
conform to tliat type should be selected as seed plants. The main 
points in the selection of^ seed plants include good and iiiiiforiTi 
growth, number, size and shape' of leaves, fme mid-rib and small 
veins, early maturity and resistance ■ to disease and pests. The 
final vseleetion, as already stated, is made just before topping, when 
the' seed plants should be marked by removal of as many leaves 
from the top of the plant as would normally be removed in topping. 
Before the flo%vers open, all shoots except the “crow’s foot” should 
be removed and the seed head made ready for bagging. Any 
flow'ers which may have already opened should be removed before 
covering the seed head with a paper bag. The object of bagging 
the seed plants is to prevent cross-fertilisation and to force self- 
pollination, thus transmitting the characteristics of the selected 
plant to the next generation. For this purpose a 14 lb. to 16 lb. 
light manila paper bag is placed over the seed head and tied 
securely but loosely to the stalk below the iiowering branches. The 
bag should be pushed up on the stalk from time to time to accom- 
modate the growth, of the seed head. The bag should also be re- 
moved once a week and the seed head examined for worms, which 
should be removed along with the dead flowers before the bag is 
replaced.. 

The varieties of tobacco grown in Southern Rhodesia for fire- 
curing are named “Western” and “Little Crifteiiden. ” 

Harvesting, The young tobacco plant when growing vigorously 
carries leaves deep green in coloiu', which at this stage are soft 
and pliable. This dark green colouration is a sign of a plentiful 
supply of nitrogenous constituents, which go to make up the vital 
or living parts of the leaf, and which are necessary for the building 
lip of the food supply of the plant. 

,At about the time the leaves as a whole liave reached their 
maximum power of elaborating the food supply, ■ the . flower head, 
begin S ' to develop. This food supply, consisting of starch and' other 
substances, in • carried from the leaf into the seed head to furnish 
the' necessary food for the developm'cnt of the seed. ' Then havi'ng 
fulfilled their purpose, the leaves' pass naturally intO' the ' period' of 
gradual decay. 

As uReady ; stated, howwer, the terminal , bud is ;reinoved' from 
the 'plant to prevent the development of seed.. The plants,' are also 
kept fre.e of, secondary sho'ots or suckers which develop „after, the, 
plants 'are topped. ', Thus translocation of the food, material' from 
the leaves to other, , parts of the plant is arrested,, and, both the', size 
and' body , of the leal, are increased.,, . The surplus, food, supply which 
accumulates in; the' leaf 'also undu'ces ■■ripening',; ■aU'd,, later, , unless 
the leaves are, harvested, gradual decay* ,■ ,' 

' Actual ■,and 'personal ,.experience ■' is' reqiiired', before ' th^e grower 
is' fully, able"" to' determine'' '■when -tobacco US properly ripe, " but the 
folio wing ', description , 'may prove" helpful 
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Normally tlie crop will start to ripen approximately 90 days 
after the. dat:;e of traiispiantiiig. The lower leaven ripen iirst and 
the top leaves are the last to reach nieaturity. The first indication 
of ripeness is a change in colour of the leaf, provided this eliange 
is not caused by conditions other than, raatnrity ol the })larit. In 
seasons of severe drought or excessive rainfall, the leaves will often 
turn yellow before the plant is full>' ripe. Plants affected by dis- 
ease will also change colour preiiiaturely ; root-knot nematode or 
eel-worm is another common cause of this condition. The leaves 
o.f plants thus affected fail to cure properly, and lack the necessary 
quality. 

The dark green colour of healthy, light-bodied leaf changes 
to a greenish-yellow as the tobacco reaches maturity. In the ease 
of heavy-bodied leaf, the yellow may appear only in flecks or spots 
and the tip of the leaf curls dowm and in towards the stalk of the 
plant. 

The accumulation of starchy material in the leaf causes it to 
become thick, brittle and the surface rough ; this change from being- 
pliable and smooth to the touch is another sign of ripeness. Ench 
leaf will crack when folded and pressed between finger and thumb. 

Generally, the higher up the stalk the leaves are, the more pro- 
nounced the change in colour and the general signs of ripening 
must be before they are ready for harvesting. Furthermore, the 
heavier the leaf, the riper it should be before picking. The num- 
ber of leaves ready for harvesting varies according to the plant. 
Usually, however, from two to four leaves per plant reach maturity 
about the same time. 

Successful curing of tobacco requires a combination of good 
judgment and careful workmanship. Much of the success in curing 
depends on harvesting the tobacco at the right time, when it is 
neither too ripe nor too green. For dark fire-cured tobacco the 
leaf should be fully ripe w’'hen harvested. 

Tobacco may be harvested by cutting down the whole plant or 
by the removal of leaves individually. The former is an economical 
method as regards labour requirements, but has the drawback tliat 
all leaves on the plant are not in the same state of ripeness when 
harvested';' also, there is an increased 'loss in weight of the leaf 
during the 'curing .process. When harvesting by this method, it .is 
'.advisable, to .use a suitable knife to split the stalk down the middle 
to within .about 'six inches of ground level. , Then' the plant being 
'held slightly down and away from the operator, with a 'slanting 
cut ; just'' above ground level sever 'the stalk from; the root. .The 
'.plants 'are then allowed to wilt’ slightly, after which they are placed' 
astride the curing sticks. Each stick will hold from six to ten 
plants, depending upon the size of plants. When filled with their 
complement of plants, the sticks are next loaded on a wagon or 
motor lorry and .transported’ to. tho barns. - Tobacco .shouldT)e care- 
fully handled 'and" 8protected..’'irom the'' sun : by a hessian cover.'Ao. 
prevent damage, ". bruising and’ sun-scald., 

Harvesting by the single leaf or ^'priming'' method is now gen- 
erally adopted in Southern Rhodesia, as it has proved easier to fill 
the barn with leaf uniform in ripeness, body and texture. Usually 
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the inimber of pickings required to coinpiete' the harvest is from 
three to six, depending on the growth of the plants. . By this 
iiiethod, leaf of iiriifonn ripeness is picked and placed in crates . or 
'hnacliilas'' specially constructed for the purpose. These crates 
are carried about the held, 'and when filled are conveyed to the 
stringing shed by wagon or motor lorry. Here the. leaf i.s carefully 
removed from the crates and placed on tables or on the floor with- 
in easy reach of the natives employed in tying the leaf on to sticks. 
During the tying process, the sticks are supported on racks formed 
by posts let into the floor at intervals of about four feet and ex- 
tending some three feet above floor level. The tobacco is strung 
in bunches of from two to four leaves, depending on. their size, and 
in each bunch the leaves are placed back to back or mid-ribs to- 
wards the centre. When tying large, heavy leaf, only two leaves 
should be placed in each bunch. 

>Saii twine or soft string is used for tying the tobacco, one end 
being securely fastened to an end of the stick before the operator 
commences to deal with the leaf. When tying tobacco, the string 
should be wrai>ped apyiroximately one and a half inches below the 
leaf butts. Placing the string lower than this results in bruising 
and discolouration of the base of the leaves. The string is held in 
one hand, and, with the other, a bunch of leaves is placed in jiosi- 
tion close to tlie stick. The string is then wound one and a half 
times round the leaf butts before the bunch is turned and slung 
over and across the stick to complete the operation. The next 
bunch of leaves is hung on the opposite side of the stick and about 
three inches in advance of the previous bunch. Thus the bunches 
are staggered down the length of the stick and the weight of the 
tobacco is supported by the string zig-zagging along the top of the 
stick. 

When the stick is filled with tobacco — generally 32 bunches of 
leaves — the free end of the string is wrapped round and tied to the 
end of the stick, which is then ready for placing in the curing barn. 

In packing the barn, the sticks of tobacco are hung up on tiers, 
starting from the topmost tier and working down tO' the ' low.est. 
Much (iamage may be caused by placing -sticks,' holding ' entire 
plants, in the wrong order. .Any one tier should not' be 'filled before 
another is.eommenced. The correct procedure is 'first tO' place one 
stick on the next t.i,er down, with the 'butt's of the tobacco plants 
just touching'the tips of .the plants suspended from the stick, above. 
The next stick is then hung on the 'third tier dow'.n and placed, in'^ 
si.milar 'relation to the -stick above, as- indicated in the case of the 
first' and' second sticks. This order, of filling is continued, until the 
bottom stick has been s'uitably '■ placed on the 'last tier, when' the 
same order' is observed by "Commencing again, at the top- and .work- 
ing downwards as before. This, is .continued until, one seetio'n, or; 
‘"room” -i'-s filled. ,, Each section -is completed- in, proper sequmice 
until the' barn - is, fully pa'cke,d. ' -The '..filling ,- of . a barn ' should", be, 
commenced ; at a point iurthest ■■'from 'the door, ,- I'eaving, the ,s'ectio,n' 
by ' the.'door'' until' last... : The -sticks a^-re'. placed ■ alo.ng . each' tier at 
intervals 'of.,' from six .tO" eight -inches. , , , , 

'When .filli'Ug the barn.' with leaf tobacco the method o,I packing 
may ;' be changed.' In ..this case the' top tiers are filled with sticks 
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bc^fore starting on the next tiers down and so oii, until the bottom 
tiers are reached. The spaeirig between the sticks is six indies. 

In cured tobacco the colour, texture 'and c|ua1ity of the leaf 
are the important features. When harvested before it is rijic, tile 
leaf wiii retain a green colour, and if picked when over-ripe tlie 
colour will be uneven and blotchy, and the texture harsh and lack- 
ing quality. 

It is essential also that the barn be filled with leaf wliicli is uni- 
form in ripeness, body and texture. . If tobacco in different stages 
of maturity and varying in body and texture is placed in the Baiiie 
barn, there will be a corresponding variation in the curing rate 
of the leaf, and lack of uniformity in the cured product. 

Ciirlngr Curing is the descriptive term applied to the process 
by which the newly harvested tobacco is first coloured and then 
dried. Heat and moisture are the principal factors controlling the 
process of gradual starvation which the leaf is forced to undergo 
in curing. Curing is largely a physiological process, and the 
principal changes in composition must therefore be brought about 
before the leaf is killed. The surplus supply of food stored up in 
the leaf during the ripening period enables it to live for several 
days after harvesting. 

When harvested, mature leaf is estimated to contain about 80 
per cent, of water, most of which is lost during the curing, wdien 
it is gradually expelled from the tissue of the leaf. Certain 
chemical and physiological chaTiges also occur which bring about 
those desirable qualities found in pjroperly cured tobacco. 

The rate of drying has an important effect on the result of 
curing, If the leaf is dried out too rapidly, it is killed prematurely 
and the curing ceases. On the other hand, if the rate of drying 
is too slow, the curing is prolonged. In either case the tobacco 
will be spoiled, firstly by remaining green in colour and harsh and 
lifeless in texture, and lastly by ^'sponging’’ and probably “pole 
sweat. 

The first stage in the curing process is “yellowing, I’ and this 
is "accomplished by allowing the-. tobacco to hang in the bam for 
four to., seven, days,. d,urin,g which ..time the leaf should -yellow. 
During this., stage the temperature within the barn slioiild register 
about. '85 degrees F., a.nd the relative ,humidity should not. be too 
high ,o..r .too low— say, 3 to. 5 degrees F. difference between- the w-et 
and dry bulbs ,of the ' hygrometer. If the atmosphere is too dry, 
the .leaf will tend to dr j, -before, the requisite yellow colour, is deve- 
loped.,- On- the,, other hand,’, a'.- saturated’ atmosphere, will, cause 
damage by discolouration and f'pole sweat.^’ 

-When -necessary, the htmidity -ol ' the air ■ in ' the ^barn.^' can' ' be 
increased 'by ,'w.etting 'the floor 'and -'lower walls, 'or , by keeping the 
doors and ventilators open during the night to admit the moist 
night air. In the event of the humidity becoming excessive, either 
through the application of too much water in the barn or to wet 
weather, the order should be reversed, and the barn closed at 
night and opened during the day, provided the weather is fine. 
"-Small'fires may^ako be lighted before', the ' leaf is fully yellow to, 
reduce the humidity. 
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After four to se'veu days, when most of the tobacco is yellow, 
small, slow fires are made in shallow^ pits or trenches dug in the 
■floor of the barn. ■ Fire-curing, as the name implies,, calls for the 
use of open fires, and the smoke from the burning wood imparts a 
ureoBotic flavour and distinctive aroma, besides improving the 
keeping quality of the tobacco. These smouldering fires, placed 
about six feet apart in the trenches nearest the walls, will usually 
suffice during the first few days. ' The temperature of the bar,n 
should be gradually increased from 85 degrees F. to 95 degrees F. 
an.(i maintained at the latter temperature until the leaf is 
thoroughly yellow. If the outside atmosphere is dry and cool dur- 
ing this stage, it may be necessary to introduce moisture into the 
barn to stop the leaf drying out 'prematurely. This is achieved 
by frequent applications of water on the floor and lower walls. 
Care must be taken not to over-saturate the floor (especially 
earthen floors). 

After the tobacco is a pronounced yellow, the temperature 
requires to be increased to 100 degrees F. and maintained there 
until the tips and edges' of the leaf begin to curl and turn brown, 
which generally occurs in three to five days after the fires are lit. 
The fires must then be extingnished and the barn allowed to cool 
down and the sa|) to run back in the leaf, and the brownish col- 
oured ])arts of the leaf to become pliable. The fires are re-lighted 
and the temperature raised to 105 degrees F. When the brown 
colour begins to spread from the edges of the leaf towards the mid- 
rib and the brown coloured part of the leal becomes brittle, the fires 
should again be extinguished to allow the barn to cool down and 
the sap to spread. This process is repeated, and as the curing pro- 
gresses the temperatures should be increased each time after the 
fires are re-lighted. After the leaf is a uniform colour, the mid- 
ribs are dried out and the curing process is completed. It is 
seldom advisable to raise the temperature higher than 125 degrees 
F. The high degree of relative humidity should he maintaioed 
only during the yellowing stage. After this the moisture is gradu- 
ally reduced. 

The cured leaf should be of good size, good body and texture, 
and a uniform reddish-brown or dark brown colour. The desirable 
quali'ty of the tobacco may be seriously' impaired through' being 
subjected to excessive quantities 'of smoke, which, will leave heavy 
de|)osits on the leaf, and blacken it. The fuel used for burning ii'i 
fire-ciiring barns should be selected from hard woods, which do 
not create an unpleasant smell while burning. Shelled maize 
cobs form a suitable fuel. 

During the earlier stages of cii.ring, a, heavy cloud of smoke 
is essential, but in the later' stages, little or no' smoke is required. 
When necessary, the fuel may be R'ampened with' water to create 
a good' cloud of smoke.' , In order to raise , the" temperature within, 
the, barn, the number' of fires are increased. There, should" be ,no 
increase in the size of/theffires already lighted. .Large fires tend to 
'.dry.out the . tobacco too' .rapidly in localised 'are aS' mid are' also,' a. 
so.urce o'f ' ''danger in setting .'alight to .the' barn.', ■ As'','a 'precautio,n'a"r'y 
measure, 'during' the period of 'ffiringj^^ 'strips'of ' wire-netting'^'Should 
be suspended dose' under .the 'tobacco '.hanging.'immediately' above 
.the"; fire' pits or ,, trenches''.' ' ■ 
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Tiie curing process may be carried on eitlier by retaining the 
fires ill the barn overnight as well as during the day, or tlie lires 
may be extinguished each evening and re-lighted every morning. 
By the latter method the fires are extinguished at sunset, and it* 
the weather is , fine the barn door is left open .overnight. ILirly 
next morning the fires are re-lighted and the barn closed up.' This 
procedure is followed for eight or nine days, at the end of whieli 
period the tobacco should be a uniform brown colour. After the 
desired colour is obtained, and the web of the leaf has become 
brittle, the mid-rib is dried; out, either by tlie continued use. of 
open fires or by the use of hot air flues passing through the barns 
and connected to exterior furnaces. The use of hot air flues for 
the final stages of curing is recommended, because they reduce 
the curing time by approximately one week and lessen the risk of 
fire. The normal time required to cure dark fire-cured tobacco is 
roughly three weeks, but where the barn is fitted with flues and 
furnace, the curing wall normally be completed in about two wm.eks. 

Conditioning. After the tobacco is cured, it is extremely brittle 
and cannot be removed from the barn until the leaf is conditioned 
and made soft and pliable before being bandied. Tobacco becomes 
soft when exposed to damp atmospheric conditions; these may be 
attained by the use of low-pressure steam, water, or a combination 
of both, in the barn. A conditioning pit may also be used. 

\¥hen bringing tobacco into condition through the eombirmd 
agency of water and the natural moisture of the atmosphere, the 
barn should be kept %vet by sprinkling water on the floor and lower 
w’alls. The door and ventilators should be kept open overnight 
and closed during the day, except on misty days, when they should 
be left open to allow moist air to enter the barn. 

Conditioning tobacco by filling the barn with low-pressure 
steam requires the use of a fairly large steam boiler (about 10 to 
12 h.p.) placed conveniently close to the barns and grading shed. 
The use of steam renders the grower inclependent of the weather 
conditions and expedites the conditioning of tobacco. 

Tobacco can also be brought into eondition by being placed in 
a conditioning pit; this is the most desirable means of conditioning 
dark fire-cured leaf. First the tobacco should be partially con- 
ditioned in the barn by the application of water or steam in the 
barn m already described, or simply by^ wetting , 'the floor and 
leaving the. barn open overnight, . Next morning the partially con- 
clitioned tobacco should be removed from the barn and placed in 
the "conditioning .pit, ■'where it remains until the leaf has absorbed 
the requisite amount of moisture for bulking. 

: ..If .the tobacco : has, been cured on the stalk, the leaves should 
now ■ be '..stripp'ed: ' from, the, stalk '.'and roughly s.orted preparatory 
to being bulked,’ In the case of leaf cured on the stick, the leaves 
are untied and roughly sorted before bulking. 

The characteristics of the cured tohacco are either improved 
or spoiled in the hulking and subsequent handling. Care should 
be taken not to over-condition the tobacco, otherwise the colour 
will darken and the quality:-' deteriorate. On'. -.the. .other 'hand, the 
tobacco should not be too dry. When in proper condition for bulk- 
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irig, the web of the leaf and lower half of the 'mid-rib are pliable, 
but tlie upper half of the mid-rib should be only slightly supple. 

Buikiag. When ready, the tobacco should be bulked on wooden 
platforms which are supported on brick pillars built high enough 
to leave an air space of 12 inches between the floor and platforiii. 
The bulks may be built either with a circular or a rectangular base, 
the latter being the most economical as regards floor space. The 
bulks can be made any convenient length and width, and about six 
feet high. 

Ill bulking the tobacco, the butts of the leaf should be placed 
to the outside and the tips in towuirds the centre. The tobacco 
is placed in position a handful at a time, and the outer edge form- 
ing the sides and ends of the bulk should be completed first. Then 
a second layer of leaf is placed w-ith the butts about four inches in 
from the butts of the first layer. This forms a bond and keeps the 
outside of the bulk in place. In the centre of the bulk, the leaf is 
not placed in any particular relationship to the two outer layers. 
When one ooiriplete layer has been bulked, the next layer is placed 
on top, starting frorn the outside and working towards the centre 
as before; this procedure is continued until the bulk is completed. 
The corners of rectangular shaped bulks may be rounded off, as it 
is more difficult to make them square. The sides and ends .should 
be kept straight and perpendicular. 

When bulking, the leal must be straightened, but should never 
be '’pastelled’^ or flattened out. Weights are placed on the top 
of the bulk to press the tobacco down. 

The bulks should be inspected carefully at regular intervals, 
and if any tobacco is found to be over-heating or becoming mouldy, 
the bulk must be broken down and rebuilt after the leaf has been 
shaken out and aired. When turning bulks, the tobacco which 
formed the centre of the old bulk is placed to the outside, and hi 
the same way the tobacco from the bottom is placed on the top 
of the new bulk. 

Grading and Baling. The initial sorting or grading is gen- 
done when the tobacco is bulked. Finally, the leaves are 
assorted into three main grades, namely, trash, lugs and leaf: — 

Trash consists of sandy and badly spotted or broken, leaves. 

Lugs consist of the smooth, usually light browm coloured 

leaves, taken from near the bottom of the plant. 

Leaf includes' all the sound, even coloured leaves taken 

from the plant after the removal of the trash and lugs. 

The leaf grade should then, he .sub-divided into final glides 
according to colour, size, body and texture. The very heavy, oily 
and wnxy leaf should not be mixed up with leaf .which is lightei.* 
bodied ' and .less oily and waxy. These are again sorted out accord- 
ing to length." The graded tobacco. should then be tied in, hands; 
.the leaf grades should contain: from 3 to 12. leaves to n hand, 'while' 
the lug grades should 'contain' from 12 to 18 leaves.' .' 

, Each ha.nd' is tied with a leaf of similar grade suitably folded 
to form. a binder. The binder should not be wrapped too far down 
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the hand; the top should 1 k 3 level with the butts and tlie lower 
edge of the binder not iruu-e than three inches below tlie 

After the tobacco i.s tied, it is either bulked or liung on stii'ks 
uiitii there is sufficient of any one gi’ade to make a bale* weighing 
approximately 170 lbs.. The coiKlition of the leaf is very iiiiportant 
in the baling process. Too much moisture will put the ioba€<a,> in 
.^Miigh’"' condition and cause mould and discolouration of tlie leaf ; 
too little, conditi.on will result in leaf breakage and sci'ap. The 
tobacco i's in proper condition for baling when the web of tl:se leaf 
is pliable, but not soft, and the mid-rib pliable for most of its 
length. Inferior grades are usually not tied in hands, but the 
mid-ribs are removed and the tobacco is baled and sold as strips. 

Tobacco is baled in specially constructed baling boxes, which 
turn out standard sized bales of 34 inches in length, 24 inches wide 
and approximately 18 inches high. There are several patterns of 
baling boxes in general use: one design consists of two coinpiete 
box sections which are hinged at three corners and fastened by a 
pair of hasps at the fourth; also a number of loose top and bottom 
boards or ‘Tids’’ are required. The other types of boxes do not 
have sides made in two sections but have them in one piece, and 
instead of iron hinges, the corners are held in place by wooden 
battens fashioned to form a locking joint for the detachable end 
or sides, as the case may be. Loose tops and bottorns are also used 
with these boxes. Iron clamps for holding the boards on the bale 
as it is removed from the press are also in common use with all 
types of baling boxes,.,, 

Wheri baling tobacco, the hessian and water-proof pape^r should 
first be placed in position in the foaling box. Both these materials 
are of standard width, and the length required to cover a bale is 
9, feet. , When ' using boxes with loose tops and bottoms,' the hessian 
,and ..paper.'' should ’ be cut, in lengths, of 4 feet 6 inches. On the 
bottom' boar.d'.the hessian is 'placed first and then the water-proof 
paper, and the overlap is folded down and under the board, which 
■is, then, placed in position^at the bottom of the baling box. Next 
,' the' hands' of 'tobacco' are placed. in sing.le layers wu.th the butts 
■ towards,, the end of the box and the "tips towards the centre; this is 
repeated at the other end, leaving the tips of both layers meeting 
or overlapping at the centre. Another layer is then placed over 
the first, but about 6 inches from the end of the box and so filling 
up the middle of the bale. The next layer in the box should be 
placed over the first, and so following the same sequence until the 
requisite weight of tobacco is packed. The centre layers should 
be alternately lolaced so that the butts are not all facing towards 
otm end of the bale. The top board, complete with hessian and 
paper, is next placed on top of the tobacco, which is then pressed 
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down to give the required density. Before releasing the pressure, 
the box is dismantled and the' iron clamps are placed in. position 
to hold thci to|) and bottom boards to the bale and prevent tlie 
tobacco .From springing. The bale is allowed to set for a few lioiirs 
and the hessian covering is sewn before the clamps are removed, 
and the bale is ready for stencilling and storage or despatch from 
the farm. In the case of loose-leaf tobacco, the method of bali,rig 
is tlie same as for tobacco tied in hands. When baling, care should 
be taken not to apply excessive, pressure to the tobacco, otherwise 
the value of the leaf will be seriously reduced through bruising and 
discolouration. 

An increasing rjumber of growers now send their crop to com- 
mercial tobacco graders for grading and packing for sale over the 
tobacco auction floors. Growers ai-’e well advised, however, to 
grade part, if not the wliole, of their crop on the farm. The tobacco 
may then be bandied to the l)est possible advantage, and in any 
case the grading of the crop is just as much the grower’s job as 
any of the cultural a.nd curing operations are. 

In conclusion, it may be stated that the acreage planted shoukl 
not be in excess of the barn and storage accommodation available. 
The planting of too extensive an acreage results either in wasting 
tobacco in the field or ruining the leaf during the curing through 
lack of bar,n accommodation and perhaps an inadequate 'labour 
force. The. relative acreage allowance to ba.rn space is roughly in 
the ratio of, say, 5 acres' of dark fire-eured tobacco to each barn 
(25 ft. X 16 ft. X 17 ft.). 

Tlie primary , objective should be the production of 'quality 
rather 'than quantity, ' and to this end intensive rather tha'i'i exten- 
sive cailtivation should be the policy adopted. 
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The Grassland Problem in 
Southern Rhodesia 

By WILLIAM” DAVIEB, Directosy ('b-asBlrusd i'iii|>r('n"eoieiit 

Btati o u , S tratf o r da:>n * A vou. 

This report is based upon a tour of Soiitlieru 'Rliodcsia- .made 
during tlie period 8tli September to 19th November, 194;T. 

My term of refere,tice was to review grassland problems in, the 
Colony in relation to future development. Any coiisideratioo of 
the grasslands must essentially be related to pasture and livestock 
deveiopme,n.t. The whole question of the ley has to be integrated 
as part of a farniing system in which for some long tiiiie the main- 
tenance and proper development of veld and otlier uncultivated 
land will form a part. The ley and veld improvement must be 
closely related, the one to the other. Even in the most favoured 
districts of Ehodesia both veld and cultivated land fo,rrn an integral 
part of the farming unit ; therefore, to make the most use of that 
unit the farmer niust be proficient in veld management as well 'as 
in the more intensive aspects of cultivation, cropping and the pro- 
duction of, quality grass leys. '■ 

Itinerary. The itinerary follo'wed in Southern Ehodesia has 
been. , as follows:—. 

. Bth .Arrived 'Salisbiiry. Discussions Department 

Agriculture and Natural Eesources Board. 

' ' ' ■ %th' Be'ptemhe7\'' M.ara,nd.ellas Grassland Experiment Station. 

y IQih.'S'eptemheT. Salisbury Experiment Station. Gw^ebi De- 
monstration'' "Farm and other farms in the Salisbury area. 

.. y ' .WJi Bept£7nherP 

' : ' . l%ih Bepternher. ' Marandellas, Eusape 'and Inyaoga, Farm 
visits. ' , ■ 

. :Septe7nher, Inyanga- Downs, thence to ITmtali. 

[ ' lull Septe-rnher. 'ITmtali, Vuinba and Penhalonga districts. 
Bepteniher, Umtali 'to. Melsetter. 

16^/^ Beptember- Melsetter to Ohipinga. Farm visits. 

l*Ith SepUmher. Chiping&, Mount ' Selinda, Sabi Talley" and 
yFort Victoria. 

: EortTictoria'to Beitbridge and the Limpopo 

low veld, 

19fA. Bejjternher. Beitbridge,. , Mazimga, '■.Unizingwane ■ River.,, 
West Nicholson, Gwanda and Matopos. 

mth September, ^ Matopos Pasture' Research Station., ,■ 
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%lst September, Matopos Pasture Kesearch Station. 

Se'ptemher, Matopos, Bulawayo, Eedbank, Bongola and 
Cawston (Umgiisu sands). Farm visits. 

23/y.Z September. Matopos, Bulawayo, Insiza and Salisbury. 

2Uh September, Salisbury. Addressed Rhodesia , Katioiiai 
Farmers’ Union. 

25ZA September. Salisbury to Sinoia. Farm visits. 

Seyptemher. Sinoia, Miami, Zambesi Plain, Cliinmdu 

Bridge. 

%lth September, Sinoia, Umvukwes, Concession, Mazoe Val- 
ley and Salisbury. 

28Z/i SefJtember. Marandellas Grassland Experiment Station.. 

29th September, Marandellas. 

30^A Sep>temher. Return Salisbury. Addressed Katural Re- 
sources Board. 

October, Native Reserves at Seki and Shiota. 

2nd October, Salisbury. 

Zrd October. Salisbury. Addressed Rhodesian National 
Affairs Association. Discussions with Prime Minister, Minister of 
Agriculture and Departmental Officers. 

Uh October. Salisbury. Addressed Divisional Conservation 
Committee. , 

bth October. Salisbury, Hartley District. 

Mh October. Fai'm visits, Hartley District. 

Hh October, Hartley, Gatooma (Cotton Research Station), 
Que Que, Gwelo and Umvuma. 

%th October. Umvuma, Enkeldoorn, Charter and Umtali. 

Umtali and Penhalonga. 

19ih October. Addressed Eastern Regional Development Asso- 
ciation at Umtali. Return Salisbury. 

llth October. Salisbury. Addressed Department of ■ Agri- 
culture, ■ ■ 

I2th October. Salisbury. 

■ ISifA Ocj?o5er. ' Salisbury. Discussions Department Agriculture. 
Broadcast talk, ^'Grasslands of Southern Rhodesia.” 

lUJi October. Salisbury. Discussions ' with officers, Depart- 
ment Agriculture, Chairman, ■■Public Services’' Board, and Minister 
of Finance. Depart for Bulawayo, - 

lU-h October. Bulawayo to Victoria Falls. 

Wth October. Victoria Falls. 

llth October. ' Leave for Bulawayo. 

ISth October. Bulawayo,- Matopos Pasture Research - Station, 
and return Salisbury. - 

197 A October. Left Salisbury for Nairobi. 
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The completion of this itinerary has involved travelling some 
5,000 miles, cliieiiy by car, during the course of the six weeks sijent 
in the country, il' 'considerable nimifoer, of European farms were 
visited, and in eorniection. with such visits I was privileged to meet 
groups of local farmers and to discuss their problems with them. I 
have been able to study the types of vegetation in the Colony. 
Much of this vegetation may be described as “much disturbed,” 
although there are some examples of vegetatixm closely approach- 
ing to the “natural” form. 

A proper appreciation of the ecological factors affecting both 
natural and induced vegetation is of fundamental importance. For 
that reason one welcomed the' opportunity of visits' to particular- 
ised farms in various parts of the Colony, and also of travelling 
during the hours O'f daylight, ■. in order to gain a better picture of 
both the woodland and grass flora. The “natural” plant cover 
over most of Southern Rhodesia is woodland. Whe,i*ever open 
grassland occurs there is substantial evidence 'to indicate that this 
has been induced by the influence of fire and the biotic factor— 
frequently a recent influence, but often going back to pre-colonisa- 
tion days. The visitor to Southern Rhodesia is made to realise 
that the original native population, in terms not only of humans 
and of domestic livestock, but also the native population of game 
and other fauna, must in the aggregate have played an enormously 
important part in the development of vegetation throughout the 
whole co'imtry. 

Ley Farming and tlie Cmpping Programme. In. the agricul- 
tural development of Rhodesia nothing is likely to be of greater 
and of more fundamental importance than the establishment of 
sound systems of grassland farming. In such a development the 
place of ley must be paramount. The grass-legume ley is imique 
as a crop in the part that it can play in the upbuilding of soil 
fertility. It does this, moreover, at an accelerated rate, in pro- 
portion as to how well the ley is- treated. The pasture i'u which 
the bulk of plant foods are returned to the soil builds up fertility 
at a 'greater rate than d'Oes an otherwise similar sward under Iiay 
conditions, an,cl where hay is removed to be fed elsew.here. Not 
only does the ley build up soil fertility, but a dense sward is also 
a soil binder which can play an important part in the prevcviition 
of erosion under such conditions as p'Crtain in So'uthern Rhodesia. 

If the livestock industry of the Colony is to expand, as it surely 
must,' then a,n ever-increasing degree of atten'tion must be given 
to the ley, and to grassland farming as a whole {toiu the viewpoint 
of providing high, quality food for livestock.' It is the .experiemee 
of almost every country, in the world 'that well managed grass is 
the", cheapest form of animal feed. The 'grassland potential" of 
Southern.' Rhodesia is very great; not ,on,ly i'u the extension of beef 
production, but also inmonnection with the dairy industry. In a 
co'untry '.with a' rapidly increasing .population it is, highly clesii'able 
that a sound system .of' mixed 'farming 'be developed. The basis of 
this must be livestock and the ley. 

The natural fertility of the soils as they occur under woodland 
in Rhodesia is not high. The farming industry is faced, therefore, 
with the problem' of building up ■ fertility' to the point where 'not 
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only the usual arable crops can be grown but also of iiiaiiitaiiiiiig, 
that degree of fertility so that the ley has a chance from, the outset , 
t.o be highly , productive. The period, in ley will still further , en-/, 
hance the sta.iidard- of fertility in the. soil, and thus maintain ,a 
still higher standard of crop yield. The problem .,is to replace 
woodiaiid by good quality grassland in a balanced system of crop 
rotation. Clearing of woodland involves expe,nse, and at the pre- 
sent time such cash crops as tobacco, _ maize, ground i,mts, etc., 
provide a valuable means of paying for the initial clearing, culti-' 
vatioiis and fertiliser treatment. As a result of cultivation., .bal- 
anced cropping, a.rid the : applic.ation of plant food, soil condition 
is improved in preparation for the ley and for subsequent cropping. 
The necessity for a balanced system of livestock and mixed farming 
cannot be over-stressed, neither can the importance of establishing 
the best possible type of ley, having regard to local conditions. 

A.t present there are a number of grasses which can be planted 
to produce good leys, but this work is no more than in its infancy 
in Rhodesia. There is need to determine the role that a whole 
range of other grasses, legumes and herbs, both indigenous and 
exotic, can play in the making of cultivated grassland. As these 
questions become clainfied, so will grassland production be in- 
creased. Greater emphasis will then have to be placed upon cor- 
rect systems of grassland management designed to maintain high 
pasture production over an extended season of the year. Closer 
sub-division of paddocks will be called for, adequate water supplies 
for the grazing animal will need to be made available and grass- 
land farming will then become more intensified. The proper placing 
of contour banks, or, alternatively, of permanent grass strips de- 
signed for erosion control will need to be reviewed in relation to 
the new systems of farming. The whole question of small or local- 
ised irrigation schemes as an essential part of every farm is a 
matter that will need close study by both technician and farmer. 

The Veld.. , The problems of the veld .must be .closely integrated 
with those of cultivated lands, particularly in districts where culti- 
vated and ' uncultivated land -occurs on the, same farm. At the 
present, moment the various types of veld (sweet,, sour and mixed) 
are to a large extent undei* woodland of one type or another. In 
some areas, as a,rou.rid Gwelo, E.okeldoorn and in parts of the 
Eastern. Border, there are considerable stretches -of open, grassland. 
The investigational work in progress in the Colony, as ' well as 
results obtained in other parts of Africa, show that to be of im- 
proved grazing value, the natural woodlands, whereve.r' possible, 
must be-thinned out to provide a park-like structure. In Rhodesia,-' 
the aim clearly must foe to promote as dense a grass cover as. pos- 
sible, in order to provide maximum grazing and also- to ' avoid 
erosion. To do this effectively, scrub -and tree ' growth must, be 
kent under, close coritrol. '"The aim us to proin,ote a close . -growth 
of herbage. The advantage of retaining an uniform se'atter of trees 
is not only to provide shade for the grazing animal, but, as iirthe 
case of the ' m'ore valuable pod-bearing trees, to provide , supple- 
mentary' food for animals during' the' winter and - spring months.' 
On many areas 'of the sweet veld a variety 'of leguminous trees Is- 
to be found, -and some of these bear valuable 'crops of edible pods. 
On most of the sour veld such 'trees do not' form 'a part of the natural 
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woodiaiid cov6i\ Hor© is a ii'uxitt6r of iiiiniodiatc iutcrcstj wortliy 
of close study. It should be determined first which are the ^ best 
pod-bearing trees from the viewpoint of nutritive of tlie 

pods, as such, and then to investigate the yield and othcjr cliar- 
acters of these, under all sorts of veld conditions. It is important 
to know w^liether those valuable pod-bearing trees 'wliidi occur 
naturally in the sweet veld can be induced to grow on sour and 
mixed veld. The experience already gained in Rhodesia suggests 
that the good^ condition ' maintained by cattle on sweet veld is in 
some part attributable to the fact that these cattle have availabJ.e 
an'^ annual crop of podS' which provide them with supplementary 
feed of reasonably high quality during the winter and early spring. 
The grass flora at this time of year cannot be of more than roughage 
value, and the edible pods provide an important part of the diet. 
On sour veld where animals have little or no access to pods it is 
interesting to find that range cattle are normally in poor condition 
during late winter, whereas on sweet veld where pod-bearing trees 
grow naturally, animals do not fall in condition until the late spring 
when the crop of pods has finished and the neW grass has not yet 
developed. 

The Vleis. Vleis and other valley grasslands occur widely 
throughout Mashonaland on both granite and red soils. At the 
present time most of these vleis carry a poor type of indigenous 
vegetation, consisting chiefly of grasses and sedges. In their pre- 
sent state the vleis provide grazing in spring (October to Decem- 
ber) and again in April and May. The majority of them, are too 
w^et either to graze or to mow during the rainy period (January 
to March), when growth elsewhere is at its maximum. The gen- 
eral condition of such vleis is poor, and although a considerable 
crop of nutritious material is grown each summer, this can neither 
be consumed, nor conserved, until after it has lost most of its 
nutritive value. On some of the native reserves, and particularly 
where centralisation has been carried on, the vleis are closely 
grazed throughout the period October to May. The result has been 
that the ground has hardened up, and in some respects these vleis 
have been considerably improved. 

The vleis on European farms are normally sour, whereas on 
the heavily . grazed vleis in such native reserves ' as Shiota,' they 
have not only hardened up but have become much sweeter. The 
treatment imposed upon the vleis in native reserves may well be 
regarded as a pre-treatment, thus providing a measure of grass- 
land improvement which should be followed by the introduction of 
new and more valuable herbage species. Because of their large 
aggregate ' areas, it is very necessary to conduct detailed investi- 
‘ gations'on the vleiS',. Already' there' are ■ indications that certain 
/ introduced, grasses'' provide swards of ' greater value than the in- 
digenous herbage* For example, tall paspaium urviUei), 

swamp couch (Hemarthria fasciculata)^ Acroceras macnmiy.mA 
others have not only established themselves on certain vleis, but 
have promo.ted' a 'distinct, increase, in 'the grazing value'ol'the land,. 
It is not always easy to establish 'these grasses in,, the' nnimproved 
vlei ’ It should be, much easier "Once,' the vlei .has 'been hardened up 
and the growth kept under control during the' sum'mer ' months'., Ou' 
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Bertain vieis ploughing has been attempted, sometimes with mod- 
erate success. There is need for much experimental work to decide 
how best to introduce a new vegetation designed to replace the.-old 
and relatively worthless type. The vlei soils are usually acid.' The 
value of lime and other manures should be investigated in connec- 
tion with the whole thesis of vlei improvement. 

Native Reserves. I have had the opportunity of inspecting 
Shiota and Seki Reserves in company with the Director of Native 
Agriculture. I have also made note of the condition of other re- 
serves. There is evidence of widespread over-grazing of pastures 
and veld in all these. This has led to serious and wide-scale 
erosion, including marked donga formation in the vicinity of cattle 
tracks and roadways. The system of centralisation operating in 
some reserves has not overcome these features, and neither also 
will the mere reduction of stock now taking place on the reserves. 
If these areas are to be prevented from becoming waste lands, then 
the standard of grassland management operating on native re- 
serves generally must be improved upon. Sound systems of rota- 
tional grazing must be in operation so that blocks of similar land 
can be rested while others are being grazed. It should be possible 
to do this immediately, even in the absence of fencing, since suffix 
cient labour is available in the native areas to operate controlled 
herding. 

Although centralisation offers certain advantages in the econ- 
omy of the native reserves, it has not improved the grasslands, 
and indeed may well have promoted depletion. Under a system 
where one portion of the reserve is pasture and the other part 
arable, as on centralised reserves, grazing on the pasture section 
is too severe over a prolonged season of the year. In most cases 
the vlei land, when it forms part of the pastoral section, has hard- 
ened up and become sweeter. These vieis would respond to treat- 
ment, if control of grazing were developed and new grasses could 
be incorporated into them with good results. Vieis in the reserves 
may be regarded as having had (by heavy stocking) a useful form 
of pre-treatment. The next obvious stage is to bring about a 
further improvement by introduction of new species and to follow 
this by better methods of grassland management. However much 
good may have been accomplished by heavy stocking on these 
vieis, the danger now is deterioration. This has already started, 
and if the present hard grazing is continued much longer, then 
these vieis will go to waste. Many of them are already showing 
signs of serious donga erosion, due directly to the severity of graz* 
ing and treading. 

The condition of the grazed veld and topland in the reserves 
is deplorable. Over-grazing and uncontrolled grazing has nothing 
short of devastated these lands where they occur within the pasture 
area of the reserves. Centralisation has made the position even 
worse. There is bush encroachment, marked soil erosion and loss 
of grass cover everywhere. This presents a land reclamation pro- 
blem of the first order and must be tackled immsdiately if further 
loss on the land concerned is to 'be prevented. Where the sand 
veld is under arable cultivation and a sound rotation is being prac- 
tised, then' soil fertility is being maintained, but there is consider- 
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able scope t'or laying down land to grass, and tbe in'eveiitioii ■ of 
tlie return of' woodland growth throughout the arable seetiorm oi 
-the reserves. There must be closer collaboration between 
and European agi’iciiitnre. The basal prob],eins ol: jn.aintc3n- 

atice, ley fariiiiiig, veld managenieiit and vlei iiirproveiiieiit are tlie 
same whether under Native or 'European systems ol fanning', in 
'any programme of resea:rch and investigation, the prol':>!ei"'ns faeiiig' 
Native agriculture must take an iinpoi'tant part, a'nd tlie. European 
Department speeitdists must be brought in to help solve the urgent 
land developimmt problems facing the res(‘rves. 

Ill regard to extension services, it may be that Native agri- 
culture has to be treated separately, but in researeii and the con- 
tacts made between specialist and extension .worker, tlie problem 
must be faced as one whole and not as a- separate problem divorced 
from the European research prograinine, , There is, therefore, need 
lor the closest possible collaboration bet'ween the European and 
Native Departments, a' coliahoration wdiich ia the present tii'iie 
simply does not exist. 

Grassland Mapping. In order to determine the potei'itial:ity 
of each district, one of the first things to be done is to make ii 
rapid survey of the country, with a view to constructing a grassland 
map, such as was done in England prior to the war. The vegeta- 
tion map of {Southern Ehodesia by Henkel (1931) provides a useful 
picture of wmodland in the Colony, but this needs now to be supple- 
mented by a comprehenve map showing the grassland types which 
will provide a basis for zoning the country. Such a map would be 
most useful in connection with the placement of experimental 
centres in different parts of the country; it wmuld be followed by 
a map showing the potentialities of each district and the systems 
of fanning appropriate to them. I understand that the latter type 
of map is now being considered by a Committee of the Department 
of Agriculture, 

Systems of Farming and Potentialities, At the present time 'a 
rough picture can be drawn in relation to potentialities in the 
different districts. The Eastern Highlands, for example,' from 
Inyaxiga to Melsetter and Mount Selinda 'represent' a block of land 
some 200 miles long and perhaps of an average w^id'th of 20 miles. 
The rainfall is comparatively heavy, and the dry season .shorter 
than most other parts’ of the Colony. The soils en the 'whole are 
fertile, and the area provides one of the most easily developed 
tracts of land from the view point of livestO'Ck farming and the 
■production ol cultivated leys. Dairying and other forms of li've- 
, stock ' farming could be developed, and' intensified almost at once, 
while 'there' is .abundant scO'pe for afforestation, fruit growing and 
fami 'irrigation 'Schemes', One draws a 'picture in these "Eastern 
Highlands- of ','fores't-blad hillsides and' of .cultivated valleys '"'where 
■'-sown .pasture would '.'form', the-' 'basis- for an int,en'sifie'd"',Iivesto-ck' 
industry. - - "The. ; plough' could well -go ■' roxmd the' ,■ I'arm "'.'.with crops 
being grown for fodder, and the long-term ley used for both hay 
and gi'azing. There is already some evidence relative to the pro- 
blem of appropriate seed mixtures, but there is urgent need for 
the establishment' of-,' investigationarcentres, within, thig/ zone. ',' The 
soils are acid and probably highly responsive 'to ph'o-spliate.. .It is 
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likely that the need for 'both lime and phosphate will be severely 
felt once these districts develop. 

> The larger part of Mashonaiand is occupied by tlie^ granitic 
formation where sand veld with its included vleis are of wide- 
spread iiiiportanee. Most of the sand veld is sour; Brachystegia 
woodland forms the natural cover. Flat or undulating land is 
largely ' cultivatable once the forest cover is removed. The future 
of this large block of land lies in the extension of cultivation and 
the production of high quality leys. All this means intensification 
of farming method. In the meantime, much improvement, can be 
effected on land not in cultivation' by the clearing ,of woodland 
and the production, of park-like grassland. This will require fenc- 
ing and a supply of water for stock, all at an accelerated pace. 
Any development programme will have to take into account the 
improvement of the vlei land. There can be no doubt at all that 
the sand veld on the granitic formation is capable ,o! much intensi- 
fied systems of farming. It is equally obvious that sowm pasture 
must take an increasingly important place in the development of 
this large tract of country. 

In such areas as the Mazoe Valley, and on the red soils where 
intensive cultivation has proceeded further than on the granite 
soils, further development must be along the lines of mixefl farm- 
ing with a livestock basis. The problem is to extend present sys- 
tems of farming with the integration of the cultivated ley, and a 
systematic taking of the plough round the cultivatable land on 
the farm. On land not suitable for cultivation, improved manage- 
ment of the veld aiming for a park-like structure will be an essen- 
tial part of the farming programme. In order to develop along 
sound lines where fertility of soil is not only maintained but 
improved upon, it is necessary to conduct investigations into sys- 
tems of farming in relation to land improvement in these districts. 
The same principles will apply throughout the Colony where land 
is being brought under cultivation, whether the farm is on granite, 
dolerite, or on basement schists. 

The problem of the veld under ranching differs from dhe pro- 
blem in districts where cultivation is possible, yet the furuiamental 
principles of veld management -'are the same everywhere. Under 
ranching conditions it may not be so easy to .maintain park-like 
conditions, but wherever that can be done and the herbaceous flora 
thickened up, carrying capacity is likely to be increased, hut even 
more important, erosion, is kej)t under control. 

The immediate problem in the ranching districts concerns ade- 
quate paddocking sufficient to ensure control of scrub. Also the 
provision of stock water, all of which will make possible a better 
system of grazing management on the ranch. Such developments 
as these require considerable capital expenditure,, but , they are 
absolutely necessary if the rancher is to be enabled to develop and 
improve his land rather than to exploit it. If the latter, then the 
ranching areas, of Ehodesia will gradually he depleted ,;and ,Iargely 
lost by erosion and bush encroachment. 

In.vestigations in ..Africa, America and Australia have all shown 
that under sem/i-arid conditions the indiscriminate and imcontrolled 
graz'ing of woodland leads to serious soil erosion. As scrub growth 
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thick enSj so erosion is accelerated. Under Ehodesian conditions, 
examples of eroded land are frequent, especially in the vicinity of 
the watering places where stock congregate and thus deplete the 
iiatural herbage. As one proceeds away from the watering places 
erosion is often less severe. 

Grass and Aflorestation., Afforestation is bound to play an 
important part in the development of agriculture in Rhodesia, for 
example, in the Eastern Highlands; the tree-planting schemes now 
proceeding are helping to provide a basis for land development. 
The forester is, however, inclined to plant large contiguous blocks 
of forest which might make difficult the creation of farm lands in. 
those districts at some future date. It is desirable, therefore, for 
the agricultural and forestry interests to get together and to de- 
cide upon an all-embracing scheme of land usage in the different 
districts. I have drawn a picture in the Eastern Highlands of 
forest-clad hillside and cultivated valley. On the granite forma- 
tions and the red soils of the midlands, the farm lands should be 
interspersed with belts of forest throughout the countryside. In 
these areas there are considerable stretches of steep, boukler-strewn 
Mils which may never be useful as grasslands, and on which it 
might be possible to develop indigenous woodland. Regard would 
need to be paid to preserving and encouraging such woodlands 
from the viewpoint of the provision of fencing material and of fuel 
in the development of adjacent farm lands. 

Livestock and the Provision of Livestock Feed. The following 
table indicates the trend in cattle and sheep populations on Euro- 
pean and Hative areas from 1916 to 1946. It will be seen that 
there was an appreciable increase in total cattle, which have 
doubled themselves between 1916 and 1926, then increased slightly 
further by 1936, since when there has been a further rise in num- 
bers to the 1946 total of about 2,900,000. The total sheep population 
has been more or less static over the past 30 years. The number 
of goats, too, has remained more or less stable, with minor fluctua- 
tions from year to year. Horses have not increased, but donkeys 
have made a steady increase throughout the last 25 years and now 
number something approaching 100,000. 

'Humber's of Cattle and Sheep, 19164946 (aggregate of, 
European and Hative Holdings). 



Cattle. 

•Sheep. 

1916 ’ 

960,026 

357,367 

1926 

2,188,682 

331,694 

1936 ...... ...... 

2,301,042 

306,068 

1946 

2,905,011 

324,720 


Dairy production has made progress, but nothing spectacular. 
The number of cows regularly milked on European farms in 1946 
was 48,695. 
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These data are interesting and very striking when one con- 
siders that the population, both European and Native, is expanding 
very rapidly. 

The Colony is nowhere near self-supporting in livestock pro- 
ducts as a whole. Apart from questions of soil fertility, therefore, 
it is incumbent upon Rhodesia to expand its grassland production 
by means of the cultivated ley. It must at the same time provide 
on an increasing scale fodder and arable crops to cater for an 
expanding livestock population. All this emphasises the need for 
research. In the case of the leys, the ideal will be to produce 
grass feed at all times of the year. This problem is on all-fours 
with that we are tackling in England at the present time. The 
grass ley without special management is extremely sensitive to 
climatic conditions, especially to rainfall and temperature. In 
Rhodesia, maximum growth is made during the summer rainy 
season and there is little or no growth during the dry period of the 
year. If, however, due regard is paid to the botanical make-up of 
the grasslands and to appropriate management of them, then the 
grazing season can be extended to provide high quality feed in 
early spring, before the rainy season starts, and to carry on 
through the autumn after the end of the rains. Certain species 
can commence growth in early spring and are thus able to make 
use of any showers that may occur at that time of the year. Within 
these species some strains of ecotypes will be more productive than 
the average, more leafy and with a still longer grazing season. To 
take advantage of grasses such as these needs investigation to fit 
them appropriately in the ley system as it develops in Rhodesia. 

It has been found in other parts of the world, including Britain, 
that proper systems of management and of manuring of the sown 
pastures can make them productive over a still longer growing 
season. For example, many species and strains when rested during 
the period after stem production has been completed, show ability 
to conserve the leafage in situ^ and even to make growth during 
the autumn months. The total production of a species is important, 
but of even greatei* importance is the capacity to produce over an 
extended season. The plant capable of a long growing season 
offers obvious advantages over one which has a shorter gi'owing 
season. The grassland problem of Rhodesia, therefore, resolves 
itself not only into one of production of grass during the short 
rainy season but of extending the total period of growth and the 
provision of out-of-season pasturage. All this will need special 
purpose leys designed to extend the grazing season. 

Farmers and technicians alike are aware of the lack of appro- 
priate legumes in both cultivated and veld grasslands. Southern 
Rhodesia is not alone in this, however. The appropriate pasture 
legume for conditions of summer rainfall and winter drought has 
still to be found. Under a not dissimilar condition in Northern 
Queensland certain members of the leguminous gtnus' Sty losanthes 
show some promise and these should be investigated under Rho- 
desian conditions. Most of the herbaceous legumes are intolerant 
of both soil acidity and of a low phosphate status in the soil It 
will be .necessary therefore in any comparative tests that may 'be 
made, to compare the material under conditions where these 
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ferti'lisers are a|')plied as we'il as withheld. Iii many eoiiii triers ot1:ier 
elements, iisiia'll.Y referred to as miuor cdenieiits, are serioiisiy 
deficient. Recent experience in South. Australia is most iiidicativt” 
ill this eoiiiiection. B'ubteri'auean. (.‘lover is well known a,s a valitalile 
plant ill Soiitli, Australia, but unt.-il rece.i.!.t..l.Y there were certain soil 
types on whicli subterranean clover would not grenv. it has now 
been found that the correction of a minor element deii<.‘icr.H‘y (in, 
this case .loolybdenurn) together with noriiiai dressii„j,gs of |,)boS'- 
phate, has made possible t.he establishment of good (|iia.tity 
pastures. . 

Eesearch and Investigation, I have reviewed work recently 
started' at both Marandellas and Matopos and have also studied 
the programmes prepared for the further deveiopin,e,nt. of pasture 
work at these two stations. Experiments already uuder way a,i,*4,;:* 
basically ' sound in tlieir eoncepti.o.ii and the teachings that will 
emanate from them are bound to provide a useful basis for pasture 
development under Rhodesian conditions. The e,sperinieuts laid 
down at both stations in connection with ve,ld iinprovement are 
well planned ecologically and will provide data of fuiidamental 
value relative to the question of veld management, the I’ole of the 
mowing . machine and of the fire stick. The expeivirnents dealing 
with bush control and the development of park-like couditious on 
various types of veld are of great significance in relation to the 
carrying capacity of veld. It is important to develop these (VKiieri- 
ineuts so that complete data wdll be available relative to such ques- 
tions as the relation of plant cover to the erodibility of soil, the 
introduction of appropriate pod-bearing trees to provide not only 
shade but a supplementary ration for the grazing animal. The 
further aims are to maintain the highest possible carrying capacity 
without introducing soil erosion. 

Of equal importance to the veld work is that being estabiislied 
in relation to sown pastures. This w’-ork is in its early phases of 
development at both Matopos a-nd Marandellas, but the preliminary 
results are ■ supported, by ■ work accomplished at Salisbury and 
.Gwebi. The work on plant introduction already carried out gives 
every indication that Rhodesia wull find a considerable numlier of 
grasses which, will be of value' in ley fa,nning on , cultivated land, 
I regard this work of i,mmediate importance for* if Rhodesia i.s to 
'develop her agriculture then she should use her cash ,crc>ps', tobacco 
and the ,iike,, as, means of making -it possible' to clear' and cultivate 
'more and more of , the'' present day 'woodland soils.. :■ The acreage 
of ' cultivated land 'can enormously be extended. ' 'On ..European farms 
at the .present time, there' is.no. ’mpre;,. 'than ab,out half a million ae.res 
of land in ,' cultivation,. whereas.o.ne'-'.may"es.tiinate that at least ten 
,'' 'times as much ■cultlvatabl,e,,l’arid'. ''is”' available. ' The ultimate figure 
may be as high as fifteen or even twenty million acres of ploughable 
and otherwise euftivatable ',land, ' if we include both. European and' 
Native agriculture. It, is, hecaus'e'' of this huge' potential that one 
lays such great atress that ,„re'S'earch" workers' sho'uld" be"'given,'faciliti- 
ties to investigate fully the whole question of plant introduction as 
well as of collection, selection, and ultimately . of '.Rree'ding . the. 
among the 'grasses an.'d. other... plants* 
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The earlier work at Mara.-iidellas, Matopos and Salisbury lias 
played an important part in making the fanning community of 
Rhodesia conscious of the value of crop rotations in relation to 
yield levels in cultivated crops and in relation to maintenance of a 
healthy soil. But these experiments have not gone iieariy far 
enough. The foundations already laid must therefore be developed 
aii.d the whole question of crop rotation with the ley as its pivot 
must be investigated in relation to systems of farming in which 
livestock and sound rotations are fimdamental. 

The fertiliser work carried out at Marandellas and Matopos on 
natural and improved veld did not show immediate promise having 
regard to costs and returns. This is not, however, a sound reason 
for discontinuing experimental work in relation to the application 
of inorganic as w^eli as organic fertiliser. Not only is the testing 
of new species necessary but also these introductions must be sub- 
jected to diiferent levels of fertility induced by the application of 
manure. They must also be tested in relation to the grazing 
animal with a view to extending the grazing season for as ma,ny 
months in the. year as is possible. 

Tiie farmers of Rhodesia are already conscious of their duty 
towards the soil and given the appropriate information, on how to 
establish the proper pasture plants would quickly embody that 
knowledge into their farming practices. There is everywhere a 
keenness for new^ knowledge, but there is little known about the 
solution of the ley problem in Rhodesia and this must be worked 
out in the country itself- In any sound programme of research one 
)nust emphasise the need for continuity. This class of work can nor- 
mally only be sponsored and paid for by the State. It is work o! 
such fundamental importance, ho'wever, in the development of the 
country that every possible means must be taken to }’emovp 
it from the political arena. We have already the example 
of w'ork being started about 1930 at Marandellas and Matopos. 
Tliis woi'k WHS discontinued during the i-etrenchiiient period 
which follo'wed. Steps must be ta.ken to see that this does 
not happen again foi* nothing is more wasteful of money oi’ of 
human endeavour than to initiate long-term researches and then 
to discontimie them even before the foundations have properly 
been laid. Grassland' research is '"a'- long-term' affair, but the solu- 
tions of problems which can only be the outcome of research are 
so fundamental to the well-being of the land and its people that it 
should^ "be given every possible : priority. When one considers the 
national well-hein.'g in terms of social services aii'd the ' rest, the 
lessons of history show that '.no nation can be' great unless it looks 
after its agriculture and its land.-, -The focal point is to maintain 
grassland as an integral part of agriculture from the view of soil 
improvement, erosion control, and the well-being of livestock, ■. Un- 
der semi-arid conditions in Rhodesia the conservation of wnxter 
becomes a matter of equal importance with these. 

The prosperity of amountry is largely determine d', by the .fer- 
tility of its soils. Rhodesia is faced -with the 'problem of building 
up soil fertility and this' can, best be 'done through the extension 
of .mixed farming with an ever extending acreage of high clas.s leys 
a'nd permanent pasture. On the veld the problem concerns not 
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only extending the livestock industry but of holding the soil and 
preventing loss by erosion. 

OrganisatioE of Researcli. The central role played by grass- 
land in connection with the maintenance of soil fertility, preven- 
tion of erosion, conservation of water and as food for livestock 
makes it imperative that the whole scheme of agricultural research 
should pivot around the problems of grassland. The principles of 
grassland production whether, in terms of the ley or of the veld are 
essentially and fundamentally ecological, therefore, in the direction 
and organisation of agricultural research it is essential that prin- 
ciples of ecology should be fully and knowledgeably applied. The 
grassland worker must be fully conversant with ecological trends 
of the material with which he is working. It is emphasised that 
grassland research is so important to the proper development of 
agriculture as a whole that it must take the foremost place in the 
research programme of the Colony. 

I have considered very fully ways and means of further develop- 
ment in grassland research. My conclusion is that there should be 
one central research centre fully equipped with a professional staff 
which as a team would be capable of investigating fundamental 
problems relating to the pastoral industry. The staff of the main 
station should consist of a director who would himself be trained 
as an agronomist and plant ecologist. He should have to assist 
him the following professional staff. One agronomist (with an 
assistant) who would investigate the problems of management and 
manuring in relation to available pasture plants; one plant breeder 
who would collect material from a wide variety of habitats, and 
ultimately select and produce improved types within the species; 
one chemist; one plant physiologist. The focal point at the Stations 
would be to produce better grassland, aiming, as far as possible, 
to produce pasturage and hay of high nutritive value capable of 
supporting animals all the year round. 

In my view such a central and fully equipped station will be 
found necessary if grassland work is to be placed on a sound basis. 
In addition to the main station there should be seven sub-stations 
each to deal with local problems in the different districts of the 
Colony. At each of these sub-stations the problems of the ley and 
of the veld should he under investigation. At some stations the ley 
would be regarded as of greatest local importance both under dry 
land farming and under irrigation. At other centres the veld and 
the ranch would be given priority in the investigation programme. 
The staffing of the sub-stations would thus vary according to the 
problems concerned and to the importance of the district. Quite 
obviously the two existing stations at Matopos and Marandellas 
would provide centres dealing with important areas of the Colony. 
Both these stations, therefore, are sensibly located. The skeleton 
staff already established on them must be strengthened because at 
both centres ley, veld and irrigation (at Matopos) problems should 
be under trial. In addition to Marandellas and Matopos there 
should be stations at Melsetter and Inyanga to cover the eastern 
districts, also stations at Bongola and West Nicholson to cover 
respectively the country north-west of Bulawayo and the extensive 
ranching areas of the low veld. There should also be a station to 
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represent the northern area in. the neighbourhood of Karol ; this 
would cover the soils of the Lomagundi geological formation. 
Finally there should be a station for the main maize growing areas 
on the heavier and more fertile soils of the Colony. This Station 
could in time serve as the central grassland research centre, wAich 
I feel so strongly should be developed. At each of the sub-stations' 
it would be necessary to employ one and preferably two profes- 
sional officers and to make the best use of such officers each of 
them should have two technical assistants. 

Summary and Conclusions. The foregoing report deals prim- 
arily with grassland research and development. Emphasis has 
been placed upon the need for a full appreciation of the place that 
grass, whether as ley or veld, can play in the economy of land 
development. Grassland as the key crop will be the pivot around 
which future agricultural development is made. Unless Rhodesia 
expands her programme of grassland research and is able to put the 
fruits of that research into practice, then clearly there is danger 
of widespread land deterioration. The country is faced with the 
problem of building up soil fertility; in many cases of making soils 
anew. This can best be done through improved grasslands. The 
accepted role that compost and other forms of organic residues 
play in soil improvement throughout the cultivated lands of the 
country show the way. Similarly also does the response obtained 
by ploughing-in a leguminous forage crop. The future lies not in 
reducing the use of compost and of green crop, but in extending 
the grass ley. Compost has as its main limitation that the total 
amount available will always be exceedingly small in relation 
to total need and therefore a compost ' ^substitute’ ^ is required. 
The ploughed-in annual crop is one substitute but again the acreage 
available is likely to be small in relation to the whole. The long 
duration ley (3 years and upwards) offers the alternative which 
can be applied over the widest possible range of conditions on cul- 
tivated lands throughout the Colony, The ley has the further ad- 
vantage that it also provides valuable feed for livestock which 
means that stock numbers can be proportionately increased. The 
ley also b^^ilds up soil condition, creating an improved crumb- 
structure on heavy soils and adding cohesion to the light sands. 
Clearly throughout the Colony the need is for increasing the con- 
tent of organic matter in the soils and this is likely to be done 
most economically by the ley. Whether in a system of leys or on 
the veld, an efficient cover, such as given by well managed grass- 
land, is paramount in its ability to prevent soil erosion. Rain is 
able to percolate into the soil and therefore a good sward of grass 
adds to the water conserving capacity of that soil. 

The recommendations made in this report are the minimum 
which should be considered. Rhodesia is a young country and must 
have belief in her future. Without undue optimism, it is obvious 
that her agriculture is capable of immense expansion. That, ex- 
pansion, however, will depend very much on what Rhodesia will do, 
by way of agricultural research. She must be' '^'big minde.d” and 
set in motion a well planned and properly, conducted scheme o,t 
research in which grass and livestock should provide the foci. 
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To cany out siicli a scheme requires the closest possible co- 
ordination and the integration of all departments eoiieerned. Well 
conceived research projects will always pay good divideiiils, but- t^h(^ 
ability to fuiance them -will always also have liiiiit-s. At the ;|)resent:' 
time an even greater limiting factor is available sta-ff. l^Trst class 
technical workers are in short supjjly in almost every eotiiif-ry. i;t. 
is, therefore, doubly important: to integrat'c fully aJl 11 k‘ in’i'rpcrsed 
research activities. In agrieultura.l research Rhodesia- should cori- 
ceirtrate ail her efforts towards building up sound systeins of fa-rm- 
ing whereby the soils of Rhodesia will be preserved for future 
generations. Grassland iui|)rovement here provides the ke>’. 

In order to implement the proposals made in this report, and 
having regard to the limitations of staff, Rhodesia .might well con- 
sider the possible secondment and/or exclninge o.f tech:!:iical |,)er- 
soimel from other countries within the British (N,riiu.rioiiw(nili::h. I 
feel confident that :mariy young grassland workers from, Britain, 
for example, wwmld welcome the experience tlicy would gain f:ron:i 
a period of researching in Rhodesia. This (‘ould be broiiglit about 
on the basis of exchange of staff between Institutions, o:r altr'rna- 
tively might be by secondment. 8ueh schemes wouldl:.)e of immense 
all round benefit and would, I believe, play ai'i iniporta-nt part :h:i 
the promotion of sound research. It wamid have tlie added advan- 
tage of welding the bonds of Commonweah'Ii as well ;is of bri'uging 
together workers in similar fields from all over the Em|)ire. 

Acknowledgments. I-earmot end without acknowledgment of 
:n:iy debt to farmers, technical officers and others wdio have made iny 
stay in Rhodesia both ■ pleasant and profitable. I have at all times 
been greatly encouraged by the keen interest taken in the problem 
of , grassland ' and of land development in Rhodesia, It would be 
impossible to name all those' who not only gave me thei:r help, but 
frequently went to some pains in or<ler to do so. I '.rnust, however, 
record my particular gratitude to Mr. R, R. Staples, M.,A.,,':for the 
manner 'in wliieh he organised my tour of Rhodesia-, and also for 
the way he provided data, information a'ud 'indeed every facility 
lor which I a.'sived. 
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Southern Rhodesia 
Veterinary Report 

AUGUST, 1947, 


General. Condition of cattle is rapidly falling off and deaths 
from, poverty are commencing. The majority of these are in cattle 
moved for drought relief purposes. Four hundred and thirty-eight 
head of drought relief cattle were distributed from Salisbury 
during the month. 

Tick Life is not very active. 

Biseases: Alrican Coast Fever. An extension of the disease 
was diagnosed on the farm Ypres, in the Chiihuga area, where one 
death occurred on the 11th. Infection probably came from the 
farm Hartebeestnek. The farm Ypres was included in the cordon 
and short-interval dipping commenced. Owing to lack of condition 
of cattle, only seven-day dipping can be carried out on the in- 
fected farms. No deaths from African Coast Fever have occurred 
on any of the other infected farms in Melsetter and Chipiiiga. 

Salisbury District. No deaths have occurred during the month 
on the farm Highlands. This means there has only been one ease 
on the farm on the 7th May. 

Anthrax was. diagnosed on the farm M'bebi, in Salisbury area, 
where nine deaths occurred before inoculation. One death occurred 
on Scovini, Bulawayo district, and 2,000 head were inoculated. 

Trypanosomiasis. One case was.^, diagnosed in Chikwezo Re- 
serve, Mtoko district, on the Portuguese East African border. This 
is the first case known to have occurred there. One case on Gun- 
guiiyaua, in the Chipinga area. ■ 

Lumpy Bkiu Disease. Only a few mild eases in Gwelo and Fort 
Victoria districts. ' 

Piroplasmosis. Only six cases reported. 

Anoplasmosis, , T'wenty-two cases reported. 

Quarter Evil. Twelve centres of infection were diagnosed and 
the cattle inoculated. 

Mallein. Test, Ninety-three horses were tested with iiegative 
results. 

Tuberculin Testing. Nine bulls, 19 cows,- 17 heifers and Ifi 
yearlings were tested with negative results. ■ . . 
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IMPORTATIONS. 

UBion of )South Africa: 10 bulls, 51 cows and calves (breeding), 
7 sheep (breeding), 22 sheep (slaughter), 38 horses and iiiarea, 48 
geldings. 

Becliiianaland Protectorate: 31 bulk (slaughter), 122 oxen 
(slaughter), 91. cows and calves (slaughter), 459 sheep (slaiigliter). 

Northern Rhodesia: 5 horses and 3:nares, 2 geldings. 

United Kingdom : I pig (breeding). 

EXPORTATIONS. 

Northern Rhodesia: 65 bulls (slaughter), 24 oxen (slaughter), 
416 cows and calves (slaughter), 300 sheep (slaughter), 4 bulls 
(breeding), 2 pigs (breeding), 36 donkeys (breeding). 

Portuguese East Africa: 30 oxen (slaughter), 23 cows and 
calves (slaughter), 9 cows and calves (breeding), 3 bulls (breed- 
ing), 7 oxen (trek). 


EXPORTATIONS~-MI8CELLANEOUS. 

In Gold Storage. 

United Kingdom (lbs.): Beef, 26,110; bacon, 26,952. 

Union of South Africa (lbs.): Beef, 56,750; fats, 58,994; offal, 
10,048. 

Beehuanaland Protectorate (lbs.): Beef, 2,717; bacon, 301; 
ham, 96; sausages, 455; fats, 390; ofel, 271; pork, 18; brawn, 12. 

Northern Rhodesia (lbs.): Beef, 384,866; bacon, 31,197; fats, 
19,176; offal, 14,367; pork, 6,668; sausage casings, 27. 

Portxiguese East Africa (lbs.): Beef, 28,788; pork, 19,383. 

Belgian Congo (lbs.) : Beef, 350,674; offal, 19,296; veal, 10,745; 
poultry, 318. 

Meat Products from Liebigk (Bhodesia), Ltd., West Nichokon. 

Union' of South Africa (lbs.): Luncheon roll,, 1,583;. corned 
'beef,. 28,025: ' 0 .x tongue, 367;'¥ienna sausages, ', '300; ■.■steak .'and 
kidney, 120; curried' beef, 1,800; Pate de Foie,' 290'; beef dripping, 
17,850.. '. 

.^P. D. HUSTON, 

Chief Veterinary Surgeon, 

SEPTEMBER, mu ' 


'xGeneraL' . . 'Cattle ' ;a .still '.falling o.ff' in conditio'n, .but lo.cal 
showers at the end of the month'may help them to hold' condition 
in ,,, these . ..areas. , 1,141 ■ d.ro'ught relief ■ cattle were 'distributed ./from 
Salisbury during.the.'month. ' ■"■.■ 
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Tick Life* Still inactive due to dry weather. 

Biseases* African Coast Fever. Melsetter and CHpinga. No 
cases were reported on any of the infected farms. Dipping has still 
to be carried out at seven day intervals owing to the poor condition 
of the cattle. 

Salisbury District : , No cases were recorded on the iiifect^R 
farm Highlands. 

Anthrax. One outbreak was recorded in Fort Victoria district. 

Trypanosomiasis. No cases reported. 

Lumpy Skin Disease. A few mild cases recorded in BiiiawayOj 
Gwelo and Fort Victoria areas. 

Quarter Evil. Eleven centres of infection were diagnosed. 

Foot and Mouth Disease. Fort Victoria District : Disease was 
diagnosed on Humaiii Estate on the 21st and by the end of the 
month it had extended to Mpopas Section 7 Devuli Ranch, the 
Turgwe and Umkunda Paddocks and the Sengwe Reserve. 

Chi|)mga District: Disease was diagnosed at Chisambanje on 
the 23rdj Gumera on the 24th, Chibuwe on the 25th, Rupisi and 
Chipangayi on the 26th. These are dipping tank areas situated 
from South to North along the Sabi River. The rapid spread was 
due to the fact that owing to the drought cattle were all concen- 
trated along the bank of the river. In past outbreaks the Sabi 
River, owing to its size, has always acted as an efficient barrier 
to the spread of disease into the Chipinga district. This year 
owing to the drought the river consists only of pools which acted as 
points of contact for cattle from both banks. 

Maliein Test. Eighty-nine horses were tested with negative 
results. 

Tuberculin Testing. Eight bulls, seven cows, one hundred and 
ninety-one heifers and five yearlings were tested with negative 
results. 


IMPORTATIONS. 

Union of South Africa. 2 pigs (breeding), 22 bulls (breeding), 
13 .hoxses and mares, 64 geldingvS, 218 cows and calves (breeding), 
50 sheep, (slaughter). 

Bechuanaland Protectorate. 464 oxen (slaughter), 79 cows and 
calves (slaughter); 31 bulls (slaughter), 499 sheep (slaughter). 

EXPORTATIONS. 

Union of South Africa. 2 horses and mares, 5 oxen (teek), 2 
cows and calves (breeding). 

Northern Rhodesia. 908 oxen (slaughter), 247 cows (slaughter), 
46 bulls (slaughter), 45 donkeys, 322. sheep (slaughter). 

Portuguese . East Africa. 40 oxen (slaughter), 2 oxen (trek), 
4 cows and calves (breeding). 



m 


THE RHODESIA AGRK^ULTUEAI. JOURNAL. 


EXPORTATIO]SrS---MISCELLANEOIJS. 

In Cold Storage, 

IJiiiteci Kingdom. Offal, 8,723 lbs. ; iJoultry, l'L338 
Union of South Africa. Beef, 339,219 lbs. ; sausage easing, 
4,914 lbs. 

Bechiianaland Protectorate. Beef, 3,001 lbs. ; bacon, 318 lbs. ; 
ham, 11 lbs. ; sausage, 625 lbs. ; offal, 220 lbs. ; pork, 112 lbs. ; brawn, 
24 lbs. 

Northern Rhodesia. Beef, 326,639 Ihs. ; bacon, 20,247 lbs. ; fats, 
22,590 lbs. ; -offal, 28,062 lbs. ; veal, 1,290 lbs. ; mutton, 197 lbs, ; 
pork, 10,711 lbs. ; sausage casing, 32 lbs* 

Belgian Congo. Beef, 358,237 lbs. ; offal, 15,887 lbs. ; -veal, 
4,471 lbs,; poultry 448 lbs.; mutton, 303 lbs.; pork, 5,490 lbs.; 
sausage casings, 112 lbs. 

Meat Products from Liebig^s (Ehodesia), Ltd., West Mcholsou, 

Union of South Africa. Corned beef, 228,600 lbs. ; ox. tongues, 
6,372 lbs.; Oxford sausages, 11,160 lbs.; liver sausages, 7,875 lbs.; 
Vienna sausages, 43,125 lbs.; luncheon roll, 15,675 lbs.; Ideal Quick 
Lunch, 13,080 lbs.; steak and kidney, 38,760 lbs.; curried beef, 
13,080 lbs.; babotie, 7,875 lbs. ; jellied beef, 3,150 lbs. ; pate de foie, 
2,175 lbs. ; potted beef, 7,613 lbs. ; beef dripping, 6,450 lbs. ; marrow 
fat, -27,525 lbs. 

Belgian Congo. Corned beef, 9,000 lbs. 

P. D. HUSTON, . 

Chief Veterinary Surgeon. 

OCTOBER, 1947. 


, G'eneral. Rain has fallen in all districts and repovtB sttite 
that the cattle are improving in condition. Ma:>itality has not Ixum 
high,,,, but has beeyn worst in drought relief cattle that. wore moved 
„to, Salisbury " and surrounding districts-. ■ The -BIstricR,,. Ve/terniary 
Burgeon, Fort Victoria, ,repo,xts that ' it ds ,, reinarkable, - that the 
cattle -are -in better condition than They, were,- -at, this time last 
year. 

'During the month,' 1,, 173 drought .relief cattle were distributed 
by the Cold Storage Comnaission from Salisbury. 

Tick Life. Activity has been reported from all districts on 
account of the rains, and owing to lack of dipping during the past 
year this will increase. 

Disease®. African- Co-ast Fever,. ' , ^Salisbury / "Diistrtcl. ■ No 
deaths occurred on the infected farm. to poverty, the 
dipping interval had to be extended and a number of cattle too 
poor to dip have been sprayed with Gamatox- 
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Melsetloi and CMpinga Distyicts. There have been no cases 
oil any of the inix'ctecl farms, which, owing to the condition of 
the cattle, are still on seven day dipping. 

Anthrax. (,)ne case reported in Salisbury district and 72 in 
coiii,;acts were i nocii latod. 

Trypanosomiasis, ^-hie case in Unizilezwe, Chipinga district. 

Ifiiinipy Skin Diseaso. A few mild cases reported from Bula- 
wayo and (1-welo districts. 

Quarter Evil. ]?]Ieven centres of infection were diagnosed and 
the cattle inoculated, 

Foot and Moutli Disease. Fort Yictoria. An extension to 
N'danga blast Reserve occurred on 24th October and this R,eserve 
was included in the cordon. 

On Deviili Ranch an internal cordon was established between 
the infected and nondnfected paddocks, but owing to the poor 
control of the cattle it is doubtful if this will be effective. 

Chipinga District. An extension within the cordon area to 
Chisumbanjie was recorded on 3rd October, and as the infection 
was spreading slowly, inoculation wais resorted to at Rupisi and 
Chipangayi with good results. 

Sisal Estate, Tawona and Musani cattle, although within the 
cordon, have remained free of infection, and as the disease is 
now finished at Chipangayi wFich adjoins them it is to be hoped 
they will remain so. 

Mallein Te«t» Sixty-four horses, including three foals, were 
tested during the month with negative results. 

Tuberculin Testing. Sixty-eight bulls, thirty cows, seventy- 
eight heifers and five yearlings were tested with one reactor, a 
Jersey bull, which was sent on to Salisbury for re-test in a 
month'’S' time: . . 


IMPORTATIONS. 


United Kingdom: 1 horse. 

Northern Rhodesia : 1 horse, 

Bechiianaland Protectorate: 89 oxen (slaughter), 19 bulls 
(slaughter), 12 cows (slaughter), 191 sheep (slaughter). 

Union of South Africa: 62 bulls (breeding), 43 geldings, 19 
horses and mares, 113 cows .and calves (breeding), 91 sheep 
(breeding), 52 sheep (slaughter). 


EXPORTATIONS. 

Union of South Africa: 1 horse. 

Northern Rhodesia: 6 bulls, 7 pigs (breeding),' 20 donkeys, 
79 sheep, 77 cows and calves (breeding). 

Portuguese East Africa: 20 oxen (slaughter). 
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EXPORTATIONS-MISCELLANEOIJS, 

In Odd Storage. 

IJiriori of Soiitli Africa: Fats 5,207 lbs., offal 44,1)71. lbs., iio.rk 
4,544 lbs., sausage casings 2,265 lbs. 

Becliiiaruilaiid P.rotectorat,e : Beef 2,557 lbs,, bacon 229 lbs., 

iiaiii 21 lbs., sausage 1^24 lbs., fats 1,823 lbs., O'ffal 225 lbs., pork 
62 lbs.,' brawn 6 lbs, 

Northern Rhodesia: Beef 314,455 lbs., bacon 19,587 lbs., fats 
18,605 lbs., offal 16,779 lbs., veal 230 lbs., pork 1,200 lbs. 

Belgian Congo: Beef 292,770 lbs., offal 8,118 lbs., veal 3,021 
lbs., poultry 46 lbs., pork 2,965 lbs,, sausage casings 486 lbs. 

Portuguese East Africa: Offal 2,077 lbs., mutton 12,031 lbs. 

Meat Products from Liebeg^s (Ehodesia) Ltd., West MieholSioii. 

Union of South Africa: Corned beef 156,600 lbs., Vienna 
sausages 47,625 lbs., luncheon roll 14,625 lbs., Ideal Quick Lunch 
11,400 lbs,, potted beef 5,075 lbs., beef dripping 16,065 Ihs., marrow 
fat 4,174 lbs. 

PERCY D. HUSTON, 

Chief Veterinary Surgeon. 
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Monthly Eeport No. 178 : September^ 1947. 


Eed. Locust: Nomadacris septemfasciata^ Serv. 

No reports of locusts in any stage of development within the 


Colony were received. 


J. K. CHOBLEY, 
Chief Entomologist. 


Monthly Beport No. 179, October, 1947. 


Bed Locust: Wo7nadacris septemfasciata, Berv. 

No reports of locusts in any stage of development within the 
Colony were received. ' 

MERYYN C. MGSSOF, 

Acting Chief Entomologist. 


Monthly Beport No. 180: November, 1947. 


Red Locust: Nomadacris septemfasciata, Serv. 

No Bed Locusts in any stage of development within the Colony 
were reported. 

MERYYN C. MOSSOP, 

Acting nhiftf U’.nf.ATYtAlAo'iof. 
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EXI^ORTATIONS--MISCELLA,NEOUB, 


lE Cold Storage. 

Union of South Africa: Fats 5,207 lbs., offal 44,97 j. lbs., pork 
4,544 lbs., sausage casings 2,265 lbs. 

Bechuanalaiid Protectorate: Beef 2,557 lbs., bacon 229 lbs., 

haul 21 lbs,, sausage 324 lbs., fats 1,823 lbs., offal 225 ibs,, pork 
62 lbs., brawn 6 lbs. 

Northern Rhodesia: Beef 314,455 lbs., bacon 19,587 Ibs., fats 
18,605 lbs., offal 16,779 lbs., veal 230 lbs., pork 1,200 lbs, 

Belgian Congo: Beef 292,770 lbs., offal 8,118 lbs., veal 3,021 
lbs,, poultry 46 lbs., pork 2,965 lbs., sausage casings 486 lbs. 

Portuguese East Africa: Offal 2,077 lbs., mutton 12,031 lbs. 

Meat Products from Liebeg^s (Rhodesia) Ltd., West Nidioison. 

Union of South Africa: Corned beef 156,600 lbs., Vienna 
sausages 47,625 lbs., luncheon roll 14,625 lbs., Ideal Quick Lunch 
11,400 ibs., potted beef 5,075 lbs., beef dripping 16,065 lbs., marrow 
fat 4,174 lbs. 

PERCY D. HUSTON, 

Chief Veterinary Surgeon, 
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SOUTHERN RHODESIA 

Locust Invasion, 1932-47. 


Monthly Eeport No. 178 : September, 1947. 


Eed LO'CUSt: Nomadacris septemfmciata^ Serv. 

No reports of locusts in any stage of development within the 
Colony were received. 


J. K. OHORLEY, 
Chief Entomologist. 


Monthly Report No. 179, October, 1947. 


Red Locust l N oftiadacris septemfasciata^ Serv. 

No reports of locusts in any stage of development within the 
Colony were received. 


MEEVYN C. MOSSOP, 

Acting Chief Entomologist. 


Monthly Eeport No. 180: November, 1947. 


Red Locust: W omadacru septemfasciata, Serv.. 

. No Eed Locusts in any stage of development within the Colony 
were, I’eportcd. 


MERYYN C. MOSSOP, 

Acting Chief Entomologist. 
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